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y 

to y P y ^ A>irt=T ^: U 7 X -S) :7 

^ M ^ 7. - / N' - ^ - ^ ^ -1" ^ ° ^ ° ■'^ • 

X * 7 — ®V -f D ■T' o -t 
[0 0 0 1 ] 

scv-i'i;7p:/D-t->'-t}- • 7— +T-i7^^t-H"r^. 

(1) ^m(r>^^ ra;?MoitgR i ^D^P-fe-y 
. y—^y-/;=f-^ ^ (Extensible RIS 

C Microprocessor Architec 
ture)SMOS 7 9 8 5 MCF/GBR. 
*tBfm^m0 7/7 2 7. 0 5 8^) 199 1^7,1? 8 
Btli^> ^?^#Le T. Nguyen^, *3j:C>'z:n 
l'?*^^T-l>#^^ 5-502153# m«¥ 6-50 
112 4 . 

(2) ^Bfl<D«if* r7-+xi:7f=--v±cDtei?M^^Pia^ 
bfcR I scv-f i^oT^P-tr-y-y- • 7— +5"::7^-vj 



2 

(RISC Microprocessor Arch 
i lecture with isolated Ar 
chitectural Dependencies) 
SMOS 7 9 8 7 MCF/GBR. ^aa^ffmS^ 
07/726. 744^, 1 9 9 1 ¥ 7 8 B ffi^. % 
?«^-Le T. Nguyenftil. Rt)l:;ln(C*f^t^■r^^# 
^^5-5 0 2 1 5 2^ (^^¥6-5 0 2 0 3 A^'J> 

(3) ^^<D^^ m^mUi^T.^ ' -fe-y hSrSfflbfc 

10 R I i?p:7'p-fe-yy- • 7-+7"i^?^J (R I 

SC Microprocessor Archite 
cture Implementing Multip 
le Ty p e d R e g i s t e r Sets)SMO 
S 7 9 8 8 MCF/GBR/RCC. *HWflPmi^ 
110 7/7 2 6. 7 7 3^, 1 9 9 1 ¥ 7 ^ 8 0 ffl®, 
^mms anjiv Gargffi, Rt^CltUcMlST^ 
!^mW-S-5 0 2 4 0 3^ (#«¥6-5 0 1 8 0 5^ 

(4) mm(D^m ^iisigh7■y^tfi^^1•^*sgsr'f >:/'J 

^ (RISC MicroprocessorArch 
itecture Implementing Fas 
t Trapand Exception Stat 
e) SMOS 7 9 8 9 MCF/GBR/WSW. * 
fflif^rFm^mO 7/7 2 6, 9 4 2^, 1991^7^ 
8Bttl®> mm^l^e T. Nguyenffll. RZ^^itl 
izMHS'-t^Wm^S-^O 2 1 5 4# (4t«¥6-5 0 
2 0 3 5^ii^) o 

(5) mm<D^^ ['yyifji-^yy^-^-i^'-f'jy 

30 ^-nyhO—yi (Single Chip Pag 
e Printer Controller) SMOS 
7 9 9 1 MCF/GBR, ^RBi^fFm^^O 7/7 
2 6, 9 2 9^, 1 9 9 1^7^ 8 Bdi®. mm^D e 
r e k J . L e n t z«l, RZf^ltHZMJt^'r^^m^ 
5-5 0 2 1 4 9^ (#^¥6-5 0 1 5 8 6^41: 

m) . 

(6) mm(D^m rms^<Dsa7'p-t>yy-&-y-5f^-ht- 

^c: tcDTSSV'f i^p^^p-t-y-y- • 7— 4=-7^i'5=--frJ 
(Microprocessor Architect 
40 ure Capable of Supporting 
Multiple Heterogeneous P 
r o c e s s o r s) SMOS 7992MCF/WM 
B. ^|^B!|#fFmSm0 7/7 2 6, 8 9 3^. 199 1 
¥7^ 8 am^. ^W*De r e k J. Lent z 

st/:intr*H£?-r-54ts¥5-5 0 2151^ m 

^3p6-5 0 1 1 2 3^{ikW . 

[0 0 0 2] :^mm^<D^mt^i!¥iiim<D^9iim<Dmm 

mizm-^<%<D'c$>'^x, mu^mmffiamcDm^^^ 
50 m-r^^t\zx-ox. mui^m<^tifmm<r>mmm<D^^ 
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CO 0 0 3] 

^^OiWi^Vm-^^^-^LV V ' n>tfi-:^ (CISC 
— Complex Instruction Set 
Compu t e r) T— ^rSlffl U;^*)©*^ 

(RISC— Reduced Instruction 

Set C omp u t e r ) T— +-7^^^^S:SfflL 

[0 0 0 4] C\ SCn-(zfy^y • 7 — ^'Ti^^\(D 
*itCi^<^ft#^^©llfT?!)iaS*it(if?jh (s t a 

1 1) ^nswr, ii<t>A^o/i-i'y^-i'> • 7.7— v» 

d^lgcya-b-y-y- • -^-^ i7)V(Dfii-iy7!7'T^ >^ ( i n a 
c t i ve) . •r;'j:t)^^I6f^©S ^tc;'j:-DTli-5, 

(PSR) t*)ii?«n5)^#=i-H • i/vx^(c«A^n 

(0 0 0 5] ^2CDPggitt, yoi/^A^^T. h'J-A 
7LT*>e.T/j:ttntf, ^ig^#^<DP-K • Xx-->*5!1 



(3) 

[0 0 0 6] ^3©raS«. ^<^g«JO||fT*»^S:i'5 
pgST«;ii < , T-r i7 D T'P-fe ty U- g«:<DA- K "^7 1 T 

><r>iKWi (s t a t e - o f -ma c h i n e) 
;P-^>«r:/p-fe2/iJ-»c||fT$#*fJ^SA«**, h^y 

30 f)^^<Dmzn^'>-r^:Lii\ZU:b. 

[0 0 0 7] CI SCT-^'ri7=^\i)m^m\Zh-D7. 

)\,~-zfyV^]v]±.T^tz^\z. z.n^a)f^m\zn-r^M 
T^i5mm^^\,^^t.n.^i^nx^'>^. ^n^nt-y^y^ 

40 7. hU-A©^iaSICtiJOji^!l:AHt^m®^±JfiS^ 
X$>^. 

[0 0 0 8] zn<b<Dm^:^mit, m<^*^izma/\-\^ 
m<D?^mf)^$>^o z)^*), •:/yy^^if^o-\^(DSimm 

CDPy— ->3 y^-^tsyn^y A^<^7. h 'J-A|*3<D1S 

50 rt^jc. Rz^mmm±Lft^'^{zit, s^w^&eoff^ 
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[0 0 0 9] R I S C7— V'fi^ny 
Si-r^C:tS:IS^5>-TV^5), mwim'^\z\t. §R I SC 

[0 0 10] ^J«e;^cRgO> R I SC7-+7^i7 5^^IC*3 

2), ^cDifg», R I sc7-^7-^^^\t.. m.m\zm'^ 

III8I{C«R I SC7-+7^^^-vttMliii5<4 
[0 0 1 1 J R I SC7— =^^7";57 5=-fr©ia:th«— 

\z. rfvy^^-. v^J7.^^mmsm^\z^\^xQ.\sc 
y—^7-^j-\\z'^z.-:>x\,-^^f^m^mm.\y. fe^i^w 

9Lih{ct^^o\Zfs.-oX\>^^, R I SC 7-4^7^ 

/1'1'7'^-1'>^M<-rSt. 5 -Off it 

(s t a 1 1) *fc:«i"J7ICj;-:3T±i;'£.$g*$r«/jN 

{b-r-sttfetc. ■=?>^><D^m^&,m(Dn'i7mm\zm7t 

[0 0 12] -iS:l'|gia$nT^^^S7K2p^;'c 
*WR I SC7-^7'^^^iZJ:-:>XimM\zm0S.r^ 

:iti!fix^tj.\,K -€-©^*, c:n{c^t)*x— A— X* 
7— (super-sealer) tufting 7— 

It, -fstrnzit. m».<D^^^m^mn\zmn-r^zt 

iZ^-DX, •:ftl±yD-<07.}U-'yy h^ltmmZf^±-^ 

m^mmizmc^5umm^mzz>xiy^o 

[0 0 13] 

-^W@W«iif*©C I SC7-=^5^^5=--^iR I SC 



(4) 

6 

7-^y'^^^\z^LX:k^U/'^yyt--7>:^j^±t)m 
?>n. seirT-r^pyp-t^^-y-TH^-r-sroiciibfc 

m{±m<D, R I SC^-X<D7.-A-7.*5-^7'P-t 
[0 0 14] 

\z, *^?gtccfcsv-ri:7nyn-ky-y- • 7-*7^i75'-v 
h7i)^iy jiy^vtz^^^mnmnizmff-r 

■6::<h<&oIfig(CbTV>-5„ ^ICDV-f ^'D^p-fe-z-y- • 7 

I FOtt^l A*-y:77tll2A*-y:7rSr^tfffi|gC(0 
^^^-t-v h • J^yyriZ^'Tt-ty h?:fil/iT*3<A*u;7 

«y htt, l^v'XrJ' • 7T-f;U<!:«a®«l«BaLX>> h (f 

unctional unit) if)^<o^^^tl. 1 /N* 
■y -7 7 2 A*-;/ 7 r JCg*^nTl,i^^^-fe y h 

^m°imt^mm=i--yv\z'^n-^'ik^rzii>\.zz.n^ 

f—^m^ (datapath) X'^^VS.nx\>^^(DX, 

XiS' • 7 7'f-'^'\O^ScCDffia:7i'•feX75linI^g^C;*oT 

[0 0 15] U'vT.^' • 7 7'f ;i'«U>'7.5' • T^— ^'^ 
-P#M{CX h7LT:}3<fc«e){c:fieffl$n-5SiJ-b-y hCOf 

i^X^ltt. ^^-fymflFi^ (out-of-order) 

30 x^n-^ti^mzmmri.-yhizjz-oxmm^tirzy'- 

n-order) ^^(DmffA^^TVXj&m-^tXtz. # 

mAm/orzt^^V7-^n?>i}\ u-jt,^ • :7 7'f;n:: 

[0 0 1 6] *^{C^^Xh7*»?.©^^-ty hWT'U 
7x>y^tt. pt-f > • :/Pi/7A*<^XhU— A, 
40 yy h^mir^-/y>^^i}7.h')-ARZf':fU'>-i^ 
^^^X h U -A0ZfU y:!LyJ-^oim\Zt^m.Wi(D-:f 
U^xy^MKtCJc-rjT^mft^tlTtiS. ^'-^y h 

^f^##:/7>f^ • ^T^'j^x-y^^iSBS^fijffl-rst. ^ 

■O^ O^'OtrS'-yy hS:|p|P#tcyU7x .y5"T-5;i 
t-i<nItg-C*-£). yP->->'-V^^yj7xy5"ilS8S5: 

mmt^t. ^-f >*fctt5'-y-y hf^'^xh'j-Atc: 

^»Cf •5±T?;j*M?S:fflSm^X h 'J-ASpJ^IcT 
50 .5. Sfc, :/p->-v'^ • :^U7x<y5^iSgStrJ;Si:, 
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CO 0 1 7] m±©<i:i3r), 7i^^m<Dm,mt. 

to 0 1 8] $e.»C, *»W®J3iJ<^)?iM«, l^v'X^' • 
mmzf—)l'- ]yi>y.^ • yy^ )V(D-t^U—zy3>^^ 

is. m®U'-:^x^' • y 7 )i'm.m^m?i.x^^^:iii\z 

[0 0 19] $?,tC. *^BJ©)5iJ©fiJ,'^(S. D-KiX 

«/Wbb. ^!!lSX;U-:/«> hS:|6]± Lite i ICS* 
[0 0 2 0] $?.tC, *^BJO!giJCDfiJ,^Hs }i'i>RZS 

[0 0 2 1 ] 
[0 0 2 2] 

I. ^UZTu^y^ ■ 7-^y-i7^^'(Dl&Lm 

A) I FUx-^«i8S 



(5) 

8 

B) I FU$iJ1Slig8S 

C) I FU/I EUftfJI^-f >5'>'x-X 

D) PCPv-^^ • a->7 h<DI¥iffl 

1) PF*3j:t;ExPCSiJffll/x-:5' • hODSfai 

2) pc^ij^TJi^^'uXAtDifag 
1) las 

2) 

3) |0lSBm 

5) ^Xh 

6) h7.y:^-5l^ 
III. #^3lfT:izi>y h 

A) I E.U'r-^m^oyum 

1) i^v^x^' • 7r'f;uopaB 

2) SiS5^-^'«!S©i¥aB 

4) • Vi^T.^ ' x-^iS!S©piM 

B) D-H/X h7*!lffll:ir:-;; h 

20 c) I ¥.vumimi<Dum 

1) E 5^=1- H • pas 

2 ) r U - • 5=-x >;/ • - <;/ h «i¥iaa 

3) 'T-^ymmmi^:3Lyti ' :i-yV(oum 

5) ^^mi:=i--yh(Dmm 

6) ^7$iWa- h®Piffl 

7) y^mmm::3--vvo)wm 

8) $1J^a|:7D— hoi¥iffl 

9) /\*'f/'<XSiJ^9rL-.v hcDPiB 
30 IV. mM.:^=^^)9sm=L~yV- 

V. y>'^SiJp3.-«> h 

V I . mm'Bi.xsf^Wi 

[0 0 2 3] I. •V'i'd7DyD-ty-y- • 7— ^T^i^^-V 

01 «*:^B;ilCDT-^5"i7 5'^ 1 0 0CD«lS*^-rt)O 
T'^S. #^7x<;;^ • rt- ■;; h ( I FU) 1 0 2 
'^mn=L-y\- (lEU) 1 0 4tt7-^5^i7 5'i' 1 0 
0<7)4>'D<i:7i^^BgS^T'*^. iSS^^r'J '^.-yh 
40 (VMU) 10 8, 4^-V-7->J.$lJWn.--;/ h (CUU) 
10 6, 43j;I/.?C^:'J$)J^W3.->7 h (MCU) 1 1 0 
I FU 1 0 2 i I EU 1 0 4<7)atl<&iS^»Ct*->J?- 

yh (MAU) 1 1 2«S*W®^i:bT, 7-4^x^5' 
1 0 0 ^B!jf^$-ti--5^cJ^)©fc<DT*-5. fe-^ifcM 
AU 1 1 2«7— ^rT-^5^-V 1 0 0 CD— t3CD-<*:W3a3 

BJcD^Tig3IJg«>iJT'« IFU102, IEU104. VM 
U108, CCU106 a^Xj-U C U 1 1 0 \t.^^(D 
50 0. S^i7U>m.^)V-)V<D^'mijCUOS-:/u't7.% 
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1, 2 0 0, 0 0 0<@ODh^>vX^*^^«|iic$nTV^ 

y—^^^^J-^ 1 0 ocD^ipyp-fe^y-y-^/c^vx 

S«l 6 OMMzT^-So 

[0 0 2 4] I FU 1 0 20S*WiSf»J«^^5r7x*>' 
^b. I EU 1 0 4(Cj;§*fT*^fiiS$nTl^^Pp1^^ 

[0 0 2 5] *^Bja)»a**fie*JT«. &#^ttfi$7St 
3 2 fc'^y h(C@^^nTV^^o ^^ir^yh. -3^0. 4 
mo^^is^ht^^ ^n^vV\ (bucket) HCC 
U 1 0 ertCO^^ffl^^^y i^^. 1 3 2*^?) 1 2 8 t'^y h 
1 4^iigifibTI FUl 0 2\Lii^Xn 

T, I FU 1 0 2 ^CCU 1 0 6raTfTt)n^o ^:sLV 
:Bctt/7 H VT.'^m.f^tz.ny^ 1 1 Sii^ffiT I FU 1 0 2 

*^e>ai:^»^n. $ etci Eu 1 0 4 ^vMu 1 0 sr^i^ 
iS^-rsfta. ©JffliiScfcrJ^T H l-x^ffl A-;;^ i 2 o ±t:: 

i^atSSn^c VMU 1 0 ^(Dy ^ ^7.(DW^ (a r b 
i trat ion) tiIFU102<hIEU104 C7)P5 
^7!?WMU 10 8 bT^U^T^ C <h 

FU 1 0 2t^hW^V<y\ 1 6 ^^SSbTitJgtC^i' 
vaL©JfflI:i:^^y h 1 0 e^teiH^n^o I FUl 0 2 

118. 1 2 OCDT FL/XSCi^tCcfcoTVMU 1 0 8-^ 

n-5o IFU10 2T«, Z.(DmM^—i>^yYV7.\^ 

^^S**WMU 10 8 ictu^nfc^^irtgpynii^^rit 
. /7D>y^^ • •y--f ^^;K^i/2cor0Ttc. vmuios*^ 

e>T Hl/X$»Ji8^-f >1 2 2aSTilt^tC^-\'^y>^a.$iJ 
fflia-^:/ MO e^GM^n^o 

[0 0 2 6] I FU 1 0 2 Hct-^T^^x ;/^$nfc^^ 
X 1> 'J--ACD::^ta^^X h • /XX 1 2 4MST I 

EU10 4lC^Sn^o ©Wffl-^«, $im^-f>12 6 
Sr^ft'bTI FU102tIEUl 0 4 PelT-^O <i: 0 $n 

I EU 1 0 4[^(C??fiE"r^l/>^X^ • :77^;U^Ti7ir 

^yb-y Hl^X • U^^-> ' AXSriiSbT I FU 1 
0 2'\jiOii$n^o 

[0027] IEU104«, ecu 1 0 ep^JllStte) 
tirz'f-^m^^yi^::^ 1 3 4 icDKTS 0 \iy 
l^f^Gx-rJ' • 1 3 0 ^MbTT'-iS^SiX h7b. 



(6) 

JO 

-^^mKitii'to I EU 1 0 4*^*5="-^ • 7^^-feXf ^ 
i:^<7)ifeS7 I'UX^mWm^'^T. I 2 soy Kl/'XSB 

^J^^CctoTccu 1 0 e^SE^nSo *fc. mw<7.i 

2 8<&fflbT> 5^-^te2l*«a-r^^c«)0©JW«^Sr 
IEU104tCCU10 6 tCDFplT^O tOr^::*!: 
t>T#^o I EU 1 0 4[i. {S^.-r-^^ • 7KU'XS:C 

GUI 0 e^vigfcotciibfc^Sx-^ • 7HUxic^ 

MT^fc»<7)«i[it bTVMU 1 0 8 SrfiefflTSo t"- 

^ • 7Hl/XCDfimHE^«. i^M. $i]^t5j:r/7Kl/ 
10 X • /N*X 1 2 O^SSfibTVMU 1 0 8-\jg$n^o I 
FUl 0 2lC*tT^:t^U->-3><hS?5:0. VMU 1 

0 8tt*nc-r^ifea7Hux*Axi 2 ojsaTi eu 

1 0 4^x3131^^0 y—^f-^^^ 1 0 oconfm^mm 

T^i. I EUl 0 4«^a7HUXS:ffifflbT. P-K 
/X h7 • ^i-'^U-va >*^iEbl.^yP^5A • X 

[0 0 2 8] ccuio6«. mmy\^u7.'v^m\^rz 

"r-^^^^^^m^^^yzy^ 1 3 2 t-T^-^^^ffl^ir 

±:7s^>^^^^^m^^yi^^ 1 3 2^;t^l^— ^'ffl^^A^ 
^> 1 3 4^7^ilXr^C:i:TiEb<}»ST#^« 
ecu 1 0 e^T^-^^ • AX 1 1 4. 12 8S:iii 

[0 0 2 9] "r—^ ■ 7^-irXS*7S^^^ffl^ir u/->:3. 
13 2 S;^ctt7^--^ffi^-\'^;/ v-n. 1 3 4*^&S§ST#^j: 
t/^«^«, ecu 1 0 6«*fiSt* ^^^11^7 HUXSMC 
U 1 1 0^2gb> MAU 1 1 2d^, ^*bTl^^O«gi 
5t 0 7 ^ -t X T ^ *^ 1^ iJi 7 i7 -tr X T & ^ ;0 ^ <^ S ij 
30 b. =&S*c:a:tCCCUl 0 6<DV-X*fc«^5fe=^^^ 
u/i/^ 1 3 2. 1 3 4^i^)?'J-r^<D(C+^;^cJ:$fJffllffi$fi43 
J;t;g:*::t^l/-f>3 >^ I FU 1 0 2*/c«I EU 1 

0 4;0^etb$nfc**IMx-^'®*tg|^:^tt^fc«)<^ 

iiJD^gyifffifc-j^JcMcui 1 O'xjftsn^o 

[0030]MCU110t3:, 5T^b<«#— h • X-f 

• /N*x 1 3 etwJcoTCCu i o 6^cd#^ 
m^^yi^=^i 3 2\zi$tm'^n. ^ecsr^x-^^ • a*x i 

3 8 lIctoT^--:$'ffl + ^iy 1 3 4 \Zi^m^nX\^^ 
40 h • X-f ^;/^ 1 4 2 

yi/^itT^O. $iJffllAX 1 4 0*^^t#fc«^a7 HUX 
*1ilSc7)5}^-hPO Pn 14 6o-n CDl^^md^'^ill^ :i 
t^pltgtlb> pJ^-hA^?)^'-^' • A*X 1 3 6, 

1 3 8^(Dy'-^(DM:&\^mm^'^m\ZT^o MCU 1 

1 o{cj:oT«aa$n^§p^^u •7^irxs*«. m 
Aui 1 2^yi^±7s'r^t^m^^n^^'i> ' '>x 

• p<^U • AX 1 6 2^<Dy^±X^WmT^Sff3 
X^-- h 1 4 6o-n ^ 1 ^i:Kao*tt?>n^o x-r^'fe 

i^cDi^s^A^'sift^nst. Meu«$ijffliif$s*$ijffliA'x 

50 1 4 OMSTCCU 1 0 eiCffibX. 3}^— hl4l43<J: 
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Zfts- h 1 4 6o-n <^0-^^Jt--t^ 1 tJ^^SLT^^ 
ffl^i'-y->3. 1 3 2t.rzllty'—^m=^^ryzyzL 1 3 4 t 

MAUI 1 2 t<Dm-c'f-i'^t^m-t^z.ii^mit^'r 

•5. 7-4^x^5^-^ 1 0 0 COi(7iillJ60iJT«. MCU 1 

I 0«> III^JC^CCU 1 0 6 tUAV 1 1 2rBl^feji 

roi^lcUjtOtt, tei2l©f#^ll#raSrg/htcL. MCU 

I I olz—z>tz^m^E-r^y'-^^mm^rz^t'smLtJi 

[0 0 3 1 ] II. #^7x>;/^ • ZL-y h 
^iiy^iy^ • hi 0 2©±gXU;)t> h«:0 2 

sM^^ii«b^-r<-r-5)fci?){c, £iTT«;ine<Dx 

[0 0 3 2] A) I FUo'-^'iSK 

5^ • /N* -7 7 2 6 0 fC— B^MJc::^ h 7 LT*3 < ^^^N* 
7. 1 1 4*i?>JS$S. y^-y^ • ny-yy 2 6 0*^ 
^CD^^-fe-y hti I T^rJ— K • ^x-y h 2 6 2 ^iioT 

1 F I YO:x-y h 2 6 4'szg$n-5, ^^F 1 FO 2 
6 4<7)«^0 2X7^-v{r7. h7$nfc^^-t-;/ H«. 
7^-^ • /N'T, 2 7 8, 2 8 0 i&aLT I EU 1 0 4tca 

[0 0 3 3] ::/'J 7 X 5^ • 7 r • rL- «;/ h 2 6 0 
tt— a^ic 1 t3ro^<^-fe-> V^^^nT. 1 1 4 3&ie.§tt® 
-^^fi 1 2 8 t'-y MH^^-fe-y — iKtc:/U y 

x.y'J- • J^yy y 2 & 0(n^-i y • nyy 7 (MBU 
F) 1 8 8gB^^<?34^CDl 2 8 t'-> hiHyj^x-y? • 

f^yyy ' a^— ->3 ><z) 1 otcag^jics^iisns. 
3gjno#^-fe-7 h«*i^4-:?^T|e|i;j;'5tc, 2-:3©i 

2 SMy h<^^—¥y h • ;-^yyy (TBUF) 190 
(D-f*)y:r.y^ • f^yyy • D^r— i^3>»C, *fc«2 
t3C0 1 2 8 h*-;/ hi|iyD->— v^ir • A-;/:7r (EBU 
F) 1 9 2CD:/U 7x>y5^ • /N*y:7T • D^r— i^a >tc 
»^jiOCi*^pItgT'*-S>. »ji7-=^^Xi^5^-\' 1 0 0 

MBUF18 8, TBUF 1 9 0 *fcttEBUF 
1 9 2|*|«yj7x >5^ • nyyy • atr—zya >©Vi 

JUX;!/— ( f a 1 1 throug 
h) ^^±y h • AT. 1 9 4«, 114 5ryj 

:7x>;/5' • Ayyymt)J-^X 19 6 LUmzi^m-f^^ 
t\Z^^XU'B\J¥ 1 8 8, TBUF 1 9 043j;Z>'EB 
UF 1 9 2*A-f/t;^-r-2>3t«)Ot)0)-e**. 
CO 0 3 4] »ji7-+xi'5^-V 1 0 0T«, MBUF 
1 8 S^^gW^fe^;*^^^^ h'J-AtfcD^^-lr 
h^-/t-7:7 7t'-i>fc«i:>fr?iJffl$n-5. TBUF 19 0 
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$ni)« •^CDSSII^ T'U 7x-y^ • A'-y7T • ax-y h 
2 6 0€:iiUT. ^m^i^Zfy >^^^(D$>t\zmii^n 
Tt»S pIllEtt©*%il9;&CD^^T. h U— A€ryj 7x -y 
5"-r^di*^T#S, CK^aflgfCctO. MAUI 12© 

n-^mf^\t9L<U^tVXh. '>ts.<thCC\3 \ 1 2 

tcB*^nfciEUVi^^;:©#^-b>y h^SrtiT, Mn-t^z.t 
10 *^Bjcojifji7-^T-i7 5^^ 1 0 OTfi, M 

BUF 1 8 SiTBUF 1 9 0*»*SfcJ&tC. ^^7x 
■^/^^ • iX-y M 0 2 «i^n-5 nItett©^-2>iilS:&(7D#-^ 
T, h'J-A<£yU:7x-y5^-r-5;ii7!)^-C#, ^h^UffJ^ 

x-y h 1 0 4\zmm\^x^xr\zm.mt^iio\zrztz\^\>^ 

ti^-^X hU-A75^:/'J :7x-y5^$nT, MBUF 18 
B\ZXnibritz^'^\i. TBUF 1 9 GIC^-:3Tl.^-5^ 
V\tmmz-^n^tz.nX'$>^. ffi*, iEUl^^^ 
20 X h 'J — ACO^^-t -y h*^'T B U F 1 9 0 iZ^^-f^m 
^fS. ^^yj 7x y^ • /N'-y 7r • nx-y h 2 6 0 S; 
aUT, Z:ne)<7)#'^-t-y hA^TBUF 1 9 OAi?)it^ 
JCjfefffCMBUF 1 8 SP^(D^in^n(Dnyyy ' P^r 

— ->3 >-v.te^l$n^. ^n{ii.BiJtcMBUF 1 8 8 irx 

h7^nfc^<^-fe-y hH. TBUF 1 9 Od^bgiiSn 
MBUFD-y— ->3 >'Kfei^-r-5TBUF^^ 

30 [0 0 3 5] EBUF 1 9 2ttyiJ7x5;5=^ • 

y\*-y7T 2 6 0^iSffi-r«)giJC0{W>''J7x-y5^«S§i: 
;<C-&fc©T*-5o EBUF 1 9 2«jf?* L.<«MBUF 
1 8 8^^^X hU-AlC^nfc¥-CO^^, ^^0. 

fc:«?)lC<sEffl ^ n^f^#^^x h 'J -A U 7 X 

x>y5^$nTMBUF 1 8 8 lCAtl5)nfc^iJ<^X h U - 
40 A^'SLtZ.t.ti.<'y^)y x.y^ ■ nyyy • 3.-y h 2 

93{CJ;n«. «?53tCTBUF 1 9 OizmntzZfai^-i^ 

h'J-A07''j7x-y^««@3tl. ^JAWlC^^nrciSS 

^. cintcj;^, ypv— K'j-Afcignfc 

^f*<^#7'^>5"^^li, TBUF 1 9 0©<§effl$:iit 

x^mti<9gm-^n^z.t\zts.^. tieoT, t'pv'-v 

A- • X h «J-AT:?^5>5"*<fTi^n?>i©^«, ^-fy 
50 h^^-t>y hti-TTIcyiJ 7x-y^$nTTBUF 1 9 
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OtCAnenXli-SOT. EBUF 1 9 2'\3fe5lJ(C:Gji 

[0 0 3 6] S^tMBUF 188. TBUF190*5 
J;aCEBUF 1 9 2 <Z)&^tt:/U 7xu/5" • /t^^/^rJlJ 

^TX NT^nfc^^-t^;/ h*m;t;A*X 1 9 6±tc2iai 
-fact's {C?a:oTt^^5« A*;^ 1 9 4S:iiiST^ 

:7P-«#^-fety hS:#^A*X 1 1 4 A^^E^Jcm^A* 

[0 0 3 7] JfS7--4^7^i7^^ 1 0 OTttMBUF 1 
88. TBUF190. E B U F 1 9 2 rtO^ U :7x 
5^- A^>:7T«iSi«MJw«F I FO«ijfi*«/SbTi^;5: 
l^o -^cD«:toOtc^*0A*:y:7T • n^J^-i^a >feffi;^A 
X 1 9 6(C^^$nTl^^C0T. ^^ffl4^i'^>' VOL 1 3 
2*^e»BJ0ttS3nZt^^-fe^y h<DyU:7x-/^)iii?J(C:^ 

t;:?^j:-DTV^So UA^L. ^^-fe^y hAM FU 1 0 2'\jI 

^^-tu/ h^iMAU 1 0 2(J:>T ^^:^^iL<^t.^^^o 

[0 0 3 8] ^^ir>y ht^-^lilM/^T:/U 7x^:/5' • A 
^:/:77 • h 2 6 O'xiM^nT^tV^^^AifeoTfc, 

ai:t?AX 1 9 6±{rffi;^$n^^^-feu/ hCD5iJ«> -jS 
Wtc I FUl 0 2*^6ffi^n;t^^-fe^:/ V^^cnmWAz. 
t¥-^Tl^;^ttnHYcJ:^)^j:t^c )il;?f^ (in-orde 
r) CD^^T. hU-A^J«, ^Jxti^'-yy h • 

[0 0 3 9] -^n^/ h 2 6 2^1. IFIF 

Oa-u/ h 2 6 4CDX^-X;!?^ffFT®D. 7'U:7a:^;;5" 

• Au^77Tffi;^/N*x 1 9 6*^e)^^ir>> h^, wmt\ 
:^^r^4fBC0^fr;6^e>?i^&'t^;; hmT^n-H • 

myu-^mi^i fui o 2(Dumm^^'^<j^tz.^\zv 

^>3 1 8*^efe#ttiSnTI/i-5ratt> h<Dp^ 
^« I xr3-H • :3.-y h 2 6 2(Ccl:oT^S$n^j: 

[0 0 4 0] ly':Ji—}i * n.-y h2 6 2i!)^ib(D^^± 
y htti F I FOa--/ N 2 6 4CD 1 2 8 ti^y ht§A;'j 
AX 1 9 8±tCilltll^n'5o IFIFO:i 
- h 2 6 4«VX:$^/Xl^-y • l/i/X3^ 2 0 0> 2 
04. 208. 212. 216. 220. 224 (Om*^ 

^$n. • l/i/Xi5^ 200. 208. 216 Of^ 

;KDm[¥9#ic:xi/-:/- i/>^x^^2 0 4. 212. 22 
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m\z:k(Dm^'^7.^ ' Ui^X^ 2 0 S. 2 16. 2 24 

'\e2l;^n^J:^tc;^i:-:?Ti^^o A:tiA*x 1 9 8«'7X 
rJ' • UvX^'2 0 0. 2 0 8. 2 1 6. 2 2 4<D^A0 

xijizmff^^n. F I Fo:t^u->-3><D^¥if-ri7 

^l/P^fC^^-tr^y hAM -xn-K • an^;; I> 2 6 2*^e>V 
Ts^ • UvXi^lceStCP-H^n^i'^tC^CoTl^ 

b^b. VX^ • lx>^X^'S:A:^JA*X 1 9 8*i6P 
-Hr^Ct«. I F I FOriri^y h2 6 4rtTx-iS' 

10 <D*Sm. ^^F I F03L- h 2 6 4|^JCX h7$n;t 
^^■fey hCD^fiE(Dai$»C?1^3i<. IFIF 
Oa.-y h2 6 4|^Tx— ^^F I FOS^7 KT^Cli 
;&^'^!fiiCbTA:^/N*X 1 9 8 :^i>^aigc69(C I F I FOo. 
H 2 6 4{rAnTlK Ci:*^T#^o 
[0 0 4 1 ] -^X^^/XU-y • U'>?X3'2 0 0. 2 0 
4. 208. 212. 216, 220. 2 2 40^-^ 
ti. 1 2 8 If NitS^^t:^;; hcO^e^y h^M^Jl-X h 

n<Dmmui^xi$^ 2 0 2. 20 6. 210. 214. 2 

20 1 8 . 2 2 2. 2 2 6 tCX h7-r^C:<ht>T^^. <?fS 
L<li, mm\iy hO-^iy h\t. ^m^-ife (exce 
p t i o n miss) LMf^^iE ( e x c e p t i o 
n mod i f y) (VMU) . ^^:U>ib (MC 
U) . :/^>5" • /\*-f TX. XhU-A. *5ctCXpf ^''fe 
yh (IFU) A^^T^C-^Tl^^o Ca)$yfflHfffi«I F I 
FO-rx^ • Uz^X^lZAtj/'^T.l 9 8*^&gTb«^^^^ 
-tr y h^D- ^^^(Z^illlR^fC. I FU 1 0 2<7)*yS|ljS 

frt^;/ htmniyX I F I FOOL-u/ 1-2 6 4 f^T3&^J 
30 lCv':7j>$n^o 

[0 0 4 2] mmzprMT-^^T-^^-^ i o oTtii f 

1 FO:i-y h 2 6 4:fy^iE>(D€^^iiy hCDOitjlt&mcD 

2 VX3^ • UvX:$' 2 1 6. 2 2 4 ^|ilP#lCf# e>n 
T. I_Bu eke t_0 i I_Bu eke t_l^^ 
ir^y hUtl;^/\*X 2 7 8, 2 8 0 ±(Cilim$n'5o $ 

Mft^r^mmuz^Ts^mmu BAsv 0 tiBA 
SB iSijffi!>'>c-;uhvtx2 8 2. 2 8 4 ±(c:iitti$n 

-So cn'£>oai;^AX 2 7 8. 28 2. 28 0. 284 
\t±Xl EUl 0 4-vai;^^4^X hU-A • AX 1 2 
40 4 (h?ij:^fecDT^'&c 

[0 0 4 3] B) I Fvmmm^ 

I FUl 0 2StWJBIKtt. yu^'x^yg^- A>y77 
-^yh 2 6 0. I ^n-K • :x->y h 2 6 2*5ci:lXl F 
I FOa- h 2 6 4CD:t'^l^-xa >S:itSfC-y"5}^— 
h-r-So yj 7x^y5^Srj||Dv^y^ • an-/ h 2 6 6« 
^tc:yU7x*y5=- • ny^y • N2 6 0(D:t^U 

—i/^y^'^mt^o y^vyjiyf-mnuz^yi/'O.- 

>yl>266tIFU10 2ii-~'^mz}fti7 a y ^ • 
>2 9 Od^^vXT^A • ^D^y^ft^^gflLT. IF 
50 UcTD^^k-i^a >i: I EU 1 0 4. CCU106t5ck 
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UVUM 1 0 8<D:t'<U-->3><i:CD|^SS$rt^<i;-5(C 
LTtri-i). ^^-fe^y h^SJ?LT, MBUF18 8, T 
BUF190i5J:yfEBUF192 <CS#)itJfci&(7)W 
ffll«^««!lffll7'f > 3 0 4 ±(c2ltll$n-S. 

[0 0 4 4] ^&.(Dummmt. m^-os i 6±[z 

A^MBUF 1 8 8T$)-5A^ TBUF 1 9 0T»-5*V 
EBUF 1 9 2T*^*^Sr}t^bTti^. Zf^)yjL"j=^ 
S^^SttT, >'x->5'$fJ»Dvyi7 .aL->> h2 
6 6HI DfiiSr^fiEU, :/'J7x->5"g**CCU 1 0 
6{CiiflIT^-5*»t''5*»**JWrr«). I Dfi6W*fiR«. 

[0 0 4 5] 4 f-y h • ;tJ'5>:5'®ffiffl«^^<:CD3t?CD.'±C 

7x v^ • f^ -jyr • :i— h 2 6 0 T^S^c7i'5^-(• 
:/^c-C#'5 ^ <tT*S. -T/^Ct)*,, MBUF 1 8 8T-CD 20 
4^<^-t->h, TBUF 1 9 0T<D2^^-t-> h. EB 

UF 1 9 2t?o^^-ty *5<tt/J7D— • • 
1 9 4«STa«ic I xn-K • =L-y V2Q2\zm. 

$n-5 ^2«, #^-fe-;/ hTJ^S^Sr 

4/\*'f hC9 41@©#^*^^7i-5C:iT^'5. •?-<D*S:^, 
7x-y^t--5^^^£jS*?-rS<!:<D7 KUXfc. -eo^T 
{55[4 h'-y hli^^^-lCfi-^Tl^^. m.mt. >^U7x-y^ 
giST Kl/X(DftT{44 k'-y Vh\^xmX-t^Z.iiX'. 
T'U^x^y^^S*! D^^U7x>y^S*t$atCMa 
Cftt'SCltd^'C^.SCltTft-S. ^mtCiO. CCUl 30 

[0 0 4 6] I FU 1 0 2A^6ajSn;tyj 7xy^S 
*©l«Jt:tC?*LT«if^T^^-fey h;*«CCU 1 0 6*^ 
^'Mn-^n^^o\Z-t^tz.^\Z. T-^'r^'^\ 1 0 0 
T«CCU 1 0 6*^e.O#<^-t-y h<DjI^i-*HC I D 

vmmmmzii^ii. i efflwH^t i T>i)^m^ 

ii]!jD©yU7x y^i:^<^-fe-y h7i«*50T, 1 DfiiSr 

•try hOT'U^x-y^^S^d^ffi^nPili^litc^^tO, 

I Dffl[«, *«l31G)*SJ^-3Tl»«.7x 
yf'Ig^-^-E-Ot^T^'J^x-y^ • nv-P7 2 6 Oflfii 

[0 0 4 7] :/U 7x>y5'©J!8|P>'v/i7 • n-'y h 2 6 
6«^'J7x<y5^«}JZgB^J (TU-f) 2 6 8 so 
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Sb. ^(Di3?lJ«MBUF 1 8 8. TBUF19 0:feJ; 
sy^EBUF 1 9 2rt(D#^h<^-fety h • yj 7xy^ • A 
•y^r • oy— >3>^cifeSWH^:#^£;t-S^*^Hffi1tD'*^ 
— >3&^efj:oTii^. yj 7x>y^$ypp>?yi7 • 
a- >y h 2 6 6 «ajJ*3j;D:x-iS' • ^-T > 3 0 6 ^® 

iB5iJ2 6 8fc»^iXty::i:*iT^S. S^J2 6 8rtT 
«, ;<'f > • nyyr • UvT.:? 3 0 8 »i 4 jl<0 4 h* y 
h I DM (MB I D) . 4(a<D 1 \dy hf^y^if (M 
B RES) *5j;D:4ffi(Dl f-y hWxS^^^' (MB 

VAL) «rx h7LT:J3<fc«)«)fea)Ta50, c:ne><D 

^>«?«wak'>y h<4fiSiJ{CMBUF 1 8 0\^(D^tL^n 

mmiz. ^—fv h • nvyy • u^y.^' 310 ti£?g 

n^yy ' V~?7.^3 1 2«, ■€-n-€'n2§la)4 e-y h 

I Dffl (TB I D. EB I D) . 2f@Wl t'-y 
75^?^ (TB RES. EB RES) i5j;CK21@<D 1 
t*-yhW3i7^i^ (TB VAL, EB VAL) 

4^?5ZU-v'X^'3 1 4tiHlCD4 f>y h I DM (FT I 
D) . H@«^*«)7-7i/ • t*-y h (FT RES) 
D^HH©*^77iy • f>y h (FT VAD^XhT 

[0 0 4 8] t>t}Rl/-:/::^^'SB?nJ2 6 8 A^ftlJ[J{c:7.^-\' > 
^iX. K^-r^t^H. T^U^x-yg^gjJcj&^CCU 1 0 
6fCttS$n-5fcm;:y;7x-y^»JWlD>7-yi5' • =L-y 
h 2 6 6(rJ;oTMrr;$n, ^©^itt^^^ir -y h^^iE 

r^t. $^J^al7'^>3 1 6*^e>yu7x>y5^g*fi^i& 

SttSl'Si, :7^U7x-y5^$fJfflP-i'>yi' -^i-y h2 6 

T^J I DM7i«*-57i^^-5 7&^ ^x^y^^gjJcffi^Tlt^ 
ttirz^-^ycDy^jyoiy^- Ayyy ' D-Jr— V3> 
;e/^lsefflnI«gT*^/5^<»f^>A^^fiJ»rL. CCU I BUS 

Y$ijifli^'f >3 0 oovim^m^xccv i o 6*«:/u 

7 X -y S # It S c: t # S A» t* -5 *^ Sr *iJ»r 

b. >2 9 8±©CCU I 

READ$iJWf^<&«^L, -f >i^'J;<>h$nfcI D 
M$:CCU 1 0 6 iilgtinfcCCU lDliitl/^X2 9 
4±JCiilffi-r-5. yj7x-y^S2iSD^r— >3>tt, ^ 

[0 0 4 9] yj ^x^y^" I Dtig*AtcCU 1 0 6 (d 
ttiSnSOtilfeff UT, MBUF 18 8, TBUF 19 
0, *;t«EBUF 1 9 2rt©S«l<i:-rSiB1SDy— > 

3><C:^*^S-r-54^?Rl/v'7>^E^iJ2 6 8F*il<7) I DtSlSD 

[0050] CCUlO 6f)mmz^^^ntz^^-\zy 
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I FUl 0 2'N.)i^T#S<!:#«, ecu IRE 

f^^-fey M Dd«CCU I D$lJ^«^'f >2 9 6±H2I 
ffi$n-5. :/U7x'y5^*!l1^Pi?yi7 • n-y h2 6 6 
«t^i5ill/>';^^gB^J2 6 Sf^CDI Dfii<!:^i^7^y^7. 
4^-^>bT, :7x<;/^ • A*y 7r • ^— h 2 6 0 
rt<D#<^-t-;; h<DS«lt-r«.565fe«r*iJSiJt--5. -Sfe-r^S 

h«A*X 1 1 4^igSbT:/'J7x-y9^ • ;\*>;/7t • :i 
h2 6 Ol^O^^P^r— ->3>Jc»#jiSn, 70 lo 

- • ;^;p-g*t*ijsij$nfe<!:*tt. a^tc i =f^- y 

[0 0 5 1 ] PCDv'yi' • h 2 7 Ott, JJiTT 

mL<mmr^^oiz. i fu i o 2^*^$:is-<TMB 

UF188. TBUF 1 9 0*3j;t/E BUF 1 9 2^h^ 

Ti)ll5, PCDi?-yi7 . :/D-y^2 7 0«l7^a-K • 

rL->y h 2 6 2 i&©JI9l-r-5i:I^P$IC. -?-;i*^?)»!)f1sT 20 
-5, I K • h 2 6 2 (c:J;-pT 

T^n— H^n, T'o^^AW^h^;^ h'J— ACD:7n— CD 
^{btMt>0*«*S^<Etto**^^SBiJ-«A*;^3 1 8 

t:mmvxmmyt2-mtii=L-y h 2 7 4'vi*e,n^<h 
^jc, mmzpcui^y ^ ' •:/ayi; 2 7 o-^m^ti 

S. ^«7n-«|ffia-<:/ h 2 7 4tt*###:/^>5^ 

-•y h 2 7 4«$iJtai«^S:^'f >3 2 2^)BEftLT. P 

cui^^yi; ■ h2 7 O^m^. :i(DmmiBm-i. 
I 7^3- H • h 2 6 2 ic^fifr-S^^-fe-y hrt© 

n^rSttT. PCPv-yi' • 2L--y h 2 7 0«, -iSW 
{Ctt^^tAn^nX. ^-f >3 1 S/lSTPCPix-y 

i7 . rL--y h^eji$nfc7^-^*^e.$ij«ii7P— 
5>5=-^<^(c*fbT5feJcllff-r^/iJ6ic:/5>^ • ps; 
h 2 7 0«#&###:/7>5=-#^^'-^^-:/ h • 7 

7<>3 1 6±©yj7x.y5"S^<£;^H#5£-r-5t, 
PCPv'^yi' • h2 7 0 SJCv-l" > 3 1 6^ 

•tr-y h^^MBUF 1 8 8 ^7t«EBUF 1 9 2^m.'bn 
rzh(Dtm^-r^t, :/'J7x>75^C0?65fe<£TBUF l 
9 OiUTS*?-^*. y'J7x-yf^|g*SCCU 1 0 6 
'viSrc:<i:*«T'^'5<tyU7x-;/5=-^Jia|Pv'yi:7 .OL- so 



-y h2 6 6*^*lJ»f-r?)i:. U 7 x -y P ^17 • 

h 2 6 6ti, CKDJa-g-fe^-l" >3 1 6 SriSSbT 
-f^-:/;!/ (ffBl) (f^^&PCPi^'y^ • OL-'y h2 7 
O^aioT. ^—^y h ' 7 \^UX<D-^~i? • :ty-ty 
(ecu PADDR (13:4]) SrTHUT. 
• ^-f >3 2 4^iilSbTjS«ICCCU 1 0 e^m-tZ. 
i:<&pItgicT^. ;ini:I^P${C, P C Pv'-y • J." -y 
h 2 7 OttjgfU/iiSS'^— -:^*^^!fe31^-5?'N©^«|A? 

VMUS^M^^S'JII^'f > 
3 2 8 ^M* bX, rJ'-y -y h • 7 K U7.(DiS.mit^^ 
(VMU VADDR Cl 3 : 1 4] ) S:7 KU-X • 7 
'f >3 2 6 SrlS* LTVMU 1 0 S'vffiUT. ifeST H 

uxir^^-r-s. '^-v^^)!i^!e^gx;:tui®^«. VM 

U 1 0 8 ->3 >H<J:>gT?il>. ©f^t> 

OIC, IJtH(f©^SIi|ig«*VN*X 1 2 2 IrSi^^cnfeffi*^ 

■y5^^c«?^^nT^i-5®-c^ ecu 1 0 6tc;<t-:)TfiPi^ 

[0 0 5 2] PCPv^-y ^ • OL- 2/ h 2 7 0*iS*bfc 
<5a*i6#ia'v0^1fe^lCVMU 10 8 lZ:t^U—>3 
> • X^— VMU^J^1-i5<tlXVMU:^— St 
$|JIS (miss control) 5-f>332. 33 

im^m^mmmm (Translation loo 

Itaside buffer:TLB) (D^— Sr^$§S 

nmoi&iimmc^tm^-r^, ^^-rn<Dm-^h. pc 

>)yx.y^t^:iiii,zj^-DX. x^-^f!t:^«ia-r-5. 
VMum*3ck^X^-i!t$iJi9m^«> ^^urcmwa 

I^^^LTl^i-SCDT. P CPv'^y/? . rLX>y h 2 7 Oti 
?*l£:-r^mffiS;U-^>©>''J 7x y 5^ • T H UXSr 

[0 0 5 3] I F I FO$imP>'-yi' • rLX>y h 2 7 2 

«i F I Fo^x<y h2 6 4^mmiz^^-h-r^rztt> 
7 o[tumy-<>3 3 6 ^f^^Lxmmm^^&mtiv. 

ht^ I xP- K • h 2 6 2 A>^A;^J>'N*X 

1 9 8m&xmm's]mx'$)^z.t^ i f i Fommoiy 

y{; • SL-y h 2 7 2 I F I FOfeliaiPLX 

■J/ h 2 7 2«#^-fe-y h$:§ttSf«)fci*tC, mhm<Dm 
fflnlfig/j: • UvT.^ 2 0 0, 2 0 8. 2 1 6. 2 

2 4 SrSi^-T'StSS'JSrfc-^Tti-S. VXrS' • UvT.^? 2 
0 2, 2 1 0. 2 1 8, 2 2 60g-<rCDffl:^tt^ia?A'X 

3 3 8 ^-iBISbT 1 F I FO$iJfflrLX<y h 2 7 2^^?^$ 

tfy h«2 f«y h • A'-y77 • 7 KPT. (I F_Bx_ 
ADR) , *-;^hU-A •Ov-Jr-d' . e>y h (I 



J9 

F_Bx_STRM) . :fcJ;C/¥-W?it:y h ( I F_ 
Bx_VLD) i)^ibfi.-oX\/^^. 2 \iy h • n^yy ' 

5£LTt^-&. OiO. ecu 1 0 6*^5. ii^tlfc^^-t 

[0 0 5 4] ;^h'J-A- lf>;/htt, ^#f^€r*iJ^7D 

I F I FOlL-y h 2 6 4Srii^^'^<D;?. 
ffiW$iJffll 7 □ S: ?l €re Cir V— t bT^Effl S 

/iSfCX hU— A • t'-;/ hM*^Oroi:ffMBUF 1 8 8 i£: 

*i3insi:-r-5t. jtf^ETS^^-fey H«v-i7;^i(=ftt 

•fe>> h« I T'a- H • K 2 6 2 JCj:oT^{15^n 

I FO^ri y h 2 6 4 0«*)||©^fflpT^7S:VX^' • U 

[0 0 5 5] ^n^^^rf'yy'f-^^n^-^'v h • 7 h' 

p;^**ii»r-r'5fc»e>f-« sft® I Eu 1 0 4(Dmn,^7 

KU-X (DPC) , X hU-A • f-v hTfg^^nfc^ 

>, $ijP7D-'^ai3.--/ N 2 7 4*»e^e>n;fc^^^-fe 

i^D, PCOv-yi/ . OL- h 2 7 0 I:J;oTX h7$ 
n-2). ^-y-y h^^T. h 'J-A<DS«!J<D#^-fe-y h 
fi, KU'7.«risEfflLT:^U7x>>5"LTTBUF 

1 9 OfCAnSC:i:)5«T€rS, P C • h 

2 7 ocD>tfi!)(c*fttf(cgs?^nfe:/^>g^ • A'-fTxi- 

jt^CT I F I FOa-y h 2 6 4«MBUF 1 8 8 ^tz 
ttTBUF 1 9 0*^e>P- h**^i0^tt6n-l). 

2 oJEA±©^f!|=^7 D-#^*#^T^i•5 2 se©^^ 

hffl(co®-7-i:7;)i#tt^n-5o 2#a<^5'-y-;/ K • 

XhU— A«7x-;/5'T^;5:liCDT-, ^-y h • 7 h* 
U;^«PCDvyi7 • y h2 7 0(Cj:-3TgtS[$n 

\Z. 'ttl&.no^^-^v h« I 5=^3 - K • n. - h 2 6 
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[0 0 5 6] *^?^(D»)illM0iJT«, PCPv'-;/;:/- 
ZL-y h2 7 0ligiii2f@*TCOlS&^-fe-y hlC3in/i^ 

^. Xh'J-A • My hCD^{fc:T-7-i7*tf^{-te.nfc2 
^^-fev hCD&>!?CD^— y-y h • 7 h*U7>tt4 0<D7 K 
1^7. • U'v'XrS'cOE^^HCX h7$n. 5'-y>y h • 7 K 

[0 0 5 7] «ig](0iii;f:F^*m^#:7p-^<^<;):/^> 

10 5"ifgm*^»^$n-5<i:. PCP-:^>:/^ • aL:i<y h2 7 0 

:?^7>^*^fT*3n-5«^j::«TBUF i 9 o®rt^ 

$rMVUF 1 8 SiCteML. TBUF 1 9 Q<D^^\zm 

lcJ;-pTy>J:7x-y^$iJfflia--> h2 6 6tcm^f 

V^«-&«^'-y-y h - X h'J-A*^e,(D. y=yy^1^'^ 
*pn-5li^«^'f > • X hU— A*^€)CD^^-fe-y h*^, 

1 F 1 VQ):3.— y V 2 6 4l'$)S<i: I F I FOOL-y h 

2 6 4*^?>i7U7^n^, 2#S^fc«^n£i>^CD^# 

U— A*^e.<D^^-t:-y h«:/U :7x-;/5^$n, MBUF 
18 8 ^;/t«TBUF 1 9 0*^e.«^<^-t<;/ h\t:/y> 
5^ • /N''r7X{CJ$;i;T I 7^3— K • h 2 6 2 S:a 

UT^as^n. ^<i|=##7P-#^*isi^«nc«^$n 

-Si, iEL<;^ctliX h'J— A^^-ty hd* I F I FO:i 
en-;/ h 2 6 4*^?):^ U7;^n-5. 
[0 0 5 8] I F I FO:i::^.y h 2 6 4*^e>iEL<;^tV» 
30 X hU-A^-^7i^i^>J7$nfc<i:#, 2#B<D*<«t=f*^ 
7P— I F I FO^--y h 2 6 4{CjaoTt^T, 

tt7 KUX • Ixv'XiS'c^ft^OcogHJiJtcT'P^r— h$n 

-5. v^-rnc73«-&t), ^f1=f^$7P-^^s:^^T-^i§ 

;*:©#^-fe-;/ hit I xn— H • n.-'^ h 2 6 2 SrilbX 
ffffiT-SC t75tpitg(c;ii:^. Lfc*i-x»T, XHU— A• 
40 h ' 7\'uy.^mn-ri>sm(Dtztt)\z. ^Tz. ^y>^ 

■ AW 7X*i!|*5t<7)*«=f^*7P-SiJffll^<^-C«iEL< 

UA^-ofzt. m-v^m-^nrzm-^iz, ^n^o±^i7 0 

7-r^^^^±.y h • py-->3 >iZ-^-i7^-Ot,f^B 

m<Dtzib\z. m^Mwmyu-(Dmt\z-^-i^^-onx 

[0 0 5 9] ^^-fey h?&-7X^ • l/>'X^'A^e)||^(C 
i7 iJ7f -2>Cr)Ttt;^£<. \¥ ITOUmu'Jyi? • :x- 
h 2 7 2tt I F I FOZL-y h 2 6 4 O^^lSf-S VX 
50 . U-:^X3'©SiWU>'X5'ICAoTLi*^^f>;; h • 
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—>3 >«7-f >3 3 6Jc:2im$n§$iJffli(f^TPCa 
• jL-y h 2 7 0irJ:oTMi6$n-5). -^x^m 

mU>'7.^2 0 2. 2 1 0, 2 1 8. 2 2 6<D%A<DX 
:^)«4^«/N*X2 3 O^aLTI F I FOUmni^yi; • 
=L-yh2 7 2Amii^liZ7i^±X-r^Z.tA^-C^^, Iff 
jUMfi^SJOT-^T^^^V 1 0 0T\tzne,<D-77,^m 
mUi^T,^ 2 0 2. 2 1 0. 2 1 8. 2 2 6 (*3<D t*>y h 
«I F I FOrL-.y h2 6 4ICcfc'5x— ;5' • v-^ h • ^ 
^U—i^a >tMff LT, SfclifflitbT I F I FO$iJ lo 
m:i-yh2 7 2<cJ:oT-ty h-rSili:*tpI^T* 
•£>. :i(DmmiZj:D. 1 EVl 0 4(D:t^U-zy3>t 
^^-fe>y h^rVX^ • U'V^T.^' 2 0 0. 2 0 
8. 2 1 6. 2 2 4<Dl^-rtimzm}i^^, l^ifBT^^U 
1f^€'TX5'SiJ»U>'7.^2 0 2, 2 1 0, 2 1 8. 2 

2 6 ir»^j?itr;i t75«T^^o 

[0 0 6 0] ©JPt3J;Ot^^i5iLy\*X 2 3 0 ±(Dji 

Sn(D$iJ^B5-f >H I F I FO:i-y h 2 6 4© I F I F 
Orf^P— >3 >€:oTSeJCL. ft^T-S. I F I FOv 

y h{Wm^-(>3 3 6 <£:ilLTPCD>'-y<:7 • Oi-y 20 

h2 7 o*^5,m;^^nfc->>' hs**jffli«^^§ttT I 

F I FOn.--;; h 2 6 4('J:oTfT*5n-5. I FIFO 
©JtW:!-';/ h2 7 2tt. ^^-fe-y h&SttAn-Svx^ 
• U'v'7.^'2 0 0. 2 0 8. 2 1 6. 2 2 4*S^fflPltl 

7 2 6 0:^^<b'A(Dmm^^±.y h ^^.m-T ^ t t^W^ 

■r-So ^^-b-y h/5^'feM$n^i. laa^ij 2 6 8 rt<D*fjtx 

[0 0 6 1] C) I FU/I EU$tJ?«'f >^'7x— X 3o 
IFU102tIEU10 4 i$r*S^>StJffll-f >^':7x — 
Xtt$lJ19A7.1 2 6{Cj;-pTjltt$n-5. C<D$iJj^y\'7. 
1 2 6«PCPv»y^ •rL->yh2 7 0t«i^$n, *g 

'f >3 4 OSrigSLTS-rciifCj;^. IFU102« 
tflOiii^Ji-'^l/— v'H >*ii»L, IEU10 4i©|^ 

^-1'>2 9 2mi^X'aiyyi7 ■ ZL-y h 2 7 0'viie>n 
■5. iinSrSttT. f'J0ii^®JlJ$iJfflHI^*^7-1'>3 4 40 

o±jrjiittssn-5t. lEvi 0 4itunmzmn-$ti 

«. fiJ0ji*-1f$g7'f >3 4 1 ^iiUT^OtO^n 
I EUi 0 4*^PCn>;';/i;7 • a.--/ h 2 7 otcj; 

U 7 X -y $ ^ MiS-r 

(Of'.C^i:. I EU 1 0 4tt^-f >3 4 0±CDfiJOjii?*-S 

mmmmmmn^n^t^o i fui o 2iz^^x-:r^j 
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[0 0 6 2] IFIFOM^O (IFIFO RD) $!l 

EU 1 0 4*^e)ttS;^;$n, «t)lla)V7.5' • 
U-:^;:^^' 2 2 4 JC?¥ft-r«^&^-fey h*«llfT€r^7Ufc 

2 7 0 m F I FOa.-<;; h 2 6 4T I F I VO'yy V 
' ^'^U— >3>?£S^ff-rSJ;-5tC I F I FO^JWdv? 
-V^ • h2 7 2HJt*T-&. 

[0 0 6 3] PC-f >i7U^>hS*t-y-'fXffl (PC 
I NC/S I ZE) ttSfJP^'f >3 4 4±tc2ldl$n 

-fX»fc*ttMSrf •5J;3tcPCP>'>yi7 . 0.-^^2 7 
0tcit:^-r-5o cnicj;t) PCnv7-7i' • a--y h 2 7 

o«. ^fiEcDT/ny^A^^^x hu— A^^'w*^a©JfflJ^= 
pi^7A-*<i7>^ (DPc) ■^nm-t^z.t.fi'^-r:^ 

[0 0 6 4] ^-y-;/ h • 7 (TARGET A 

DDR) «TKUX • ^'f>3 4 eSrili^L.TPCDv' 
-;/^ • h 2 7 OtCji^n-g... CCD^ — 

HU-7.« I EU 1 0 ^(DV'yT.^ • yr-i)l-iZX h7^ 
tlT t» -5 5^— 5' tc J: o Ttfc* >^^<^ ©(Si® - 
yy h • 7 H U'XX**. bfc*«-:3T, ^'-y K • 7 
F^7.$:fh»-r-5fcJ&tC I EU 1 0 4<D:t-^U—>3 > 

[0 0 6 5] SiJffll^a-iK* (CF RESULT) ©J 

'mmmtum^'i >3 4 s^m&i^x. pcuiyy^- 

:i-y h2 7 O-vitbtlT. ^^^m^nx^-^^^W^i 

• aL->;/ h 2 7 0«, *f^##7P-^h^CD3lfT<0 
iK*i:LT. :7''J7xy5^ • A*<;/7r 2 6 0 i I F I F 
Oa- h 2 6 4 {C«d>nTt»-5^<^-fe >y h<3!)<i:n<&^^ 
^ >-t ;l'-r -5 iiJ'g*^ a& ^ *^ $r WSff f -5 d i T ^ -5 . 
[0 0 6 6] IK:3*^CD I EU#^U^' — >S!$iJ!BI{I^ 
(IEUiJ:$'-» AifftlW^-f >3 5 0±$SltiS$n 
T, I EU 1 0 4lCckoT*5#^35t||ff$nfec:t?£ 
I FU 1 0 2 (Ciiftl-r^, C:neO^&^(C«. T'Pv- 

zfi^^oy^)^— >^-%}it/-\— h* <:> X 7 SJ t) 

u ^ ->mmmmt&.mizm Oj^^m^f^nit^itTs 

h ^J—AliZMVX^^y:jiy9- • rt^l/— ->3 >^nm 

t^^oizi Fvi 0 2{zmisit^rztbizmion^. z. 

I EUi 0 4*ie,ffif iittc:J;t), ->X7" 
Al 0 0<7)IEi6?it;i-'^U— i^3 >S:iffii*i-'5C:<i:;f5^T?€r 
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[0 0 6 7] S^^^ffPC7KU;^ (SI F_PC) 
tt^KU-;^ • A;^3 5 2«:IS*LT1 EUl 0 4^x216 
n-5, KU'T.M (DPC) {4 I E U 1 0 4 fI<i;o 

TllfT$nSiE?t/it^^S:ffi«bTVi-5. t?^ 0, IE 
Ul 0 Aimti.<r> \ F_PC7KWX*jii®Lfc^<^^ 

i&ilsbSCliA^BlSgTib^t I EU 1 0 4*«*iJ»rf 
PC I n c/S i z ed^jji I FU 1 0 2 lciie> 

n. inPSfc;s«E©i F_pc7Ku;^«»csefe$n-5. 

[0 0 6 8] ft^lC, 7 K U-X*5cky:^:&l6]7'-:5' • A' 
X3 5 4«if#«feU'>'X:S'<7)x— ^<&teii-r-5;ti!!)OfeC0 
Ta&-5. ^'ttl EU 1 0 4tCj;-DT I FU 1 0 

\yV7.9(jy^-^\t.-WL\z I FUl 0 2ifi^m-x:^^^ 
^ICI EUl 0 4lCi;oTD— K^Fn, $.-5ti«tf»$ 

[0 0 6 9] D) PCPv>'^ • VCOUm 
PC»Jffll:x-.;; h3 6 2. iiJi3iJi^:*-$ij»:xz:>y h 3 6 
3, >'x-;/5^PC*iJffll3.-.;/ h3 6 4*3j;t;t||fi^P 
CaprL- v h 3 6 6 Sr-g-tfPCn>?.yi7 . a.-.;; h 2 
7 OCD|¥iSB0«S3 Jca^^tlTl^iS. 

[0 0 7 0] PC$iJ^S¥^-y h3 6 2tt'f >^7x-X 
• AT, 1 2 6*iiLT:/'J 7x-y5^$4l9a.- h 2 6 30 
6, I F I FOSiJPDv'-;/^' • h 2 7 2, *3<t;Z>' 

I EU 1 0 4*i?)$fJia?Hi^^&§ltT. y>J 7x>y^43J: 
D^llfTPCS)JPrL--y h 3 6 4. 3 6 6tC>t*LT^'f 5 

^)M*?-r-5C:t$:^«>T, fiJOi5.i?#.t«aj^1-<DIE«^t'ff31 
Srffl^-rS. :/'j7x-;/^PCSiJtairL-.> h 3 6 4e, 

T, 7''J7x>>5^- A'-;/7r 1 8 8. 1 9 0, 1 9 2^ 

{C. 7''j7x>;/5'PC$!liaia.-<y h3 6 4 tttlST K ^ 
;^ • • 7^" >3 2 4±©CCU PADDER7K 
UXi:7" KUX^-f >3 2 6±<DVMU VMADDR 

7 K UX^-^try U 7 X y^iKmr H U'T. ^^fiEf-S C 

h3 6 4«S?S©yj:7xy5=-PC(gS.7 KUXfflSr^ 



[0 0 7 1 ] -f^jy^Ly^ • ^t-^u-'^ 3 >\t~mzm 
my^>3 1 6±^mm-inrzmmmm:mLx i f i 

FOSlJffllD-;?.^^' '3.-yh2 7 2lca:t3TMJ6$n 
CinSrSttT. PC^IHIa.-.y N3 6 2«ti<t?A^ 

o$ij??m^*±fiELTSiji®7'f >3 7 2±icdi:^t, y 

U7x<:/^PCSiJiBla--y H&l!ifP$-li-T7HU'7> • 5 
-f>3 2 4. 3 2 6±fCPADDR7 HWXt. ii^SH 
^&i;TVMADDR7HW7.^±«S-r5. (i*«0*^^4 

*T'CD-f>i7iJp<>hft^fcSiJffll^'f >3 7 4±{Ciiai 

7xy5^ • 7 KUT-d^^^^-fey I-<D:7x-;/ 
^SrSUff LTtiS*^ — awyj ^xyf^S^rotf© 
2#S(7)g*IC^LTfl:«^*5-li-SrfT-pTl>-5*\' 
7x';/5^WfcJe){c;^©±J«;^#^-fe>7 h«:aj?LTU-5 
*V lCctc)Ttt*S. «S^tcS«EOyU7i-v5^- 7H 
1/XPF_PC^Vn'X3 7 0±C3iai$n. SlffPC^ 

'm=i--y h 3 6 e'xrg^ti^, 

[0 0 7 2] SfLl^yiJ^-x-y?^ • 7 KU'X«li<-S>*^ 

3 5 2m^x'Wi7P cun=L-y h 3 6 6*^^j*m$n 

fcmffiW I F_PC7 Hl^XT*^. l^SWlCta, IF 
_PC7 h*t'7.*^?)«'J5'-> • 7 HkXA^^^n, C 

<i:T€Effl$n-5t>«T-*-5, 1 F_P C 7 H UT.fS. Z. 

T. PCmm=L-y h 3 6 2\tmm^'i >3 5 O^ML 

T I EU'j^-Xi^^Sitfcifr, :/U7x->5=-PC 

ffi!|ffll:x— y h 3 6 4f«>lWJ^'— > • 7 HUX • Uv^X^ 
^&S*?LT«fLti7'U7xv5'(S»-7 Kl/X<&«(OHl-r 

[0 0 7 3] Z^^Jyx-y^- ■ 7 K UXOt p— ^(D V- 

7.\tnnPCmm:i:^y H 3 6 6 *^^>ffl*f^-y-7 h • 
7 • A*X3 8 2 SrSiabT> fe^l^tilEUlO 

4*^e,«e*f^— h • 7 HUT. • ytTS 4 6 ^Mft L 

•y*.;, h . 7 HUTitJ, |l|fTPC$iJPlL:^>;/ h 3 6 6 tC 
J:oTaJ«(CH-S:T^-g)7 Kl/XT^S. mn^-fy 
V'7YV7.\%. C:n?)©^'-y-;/ h • 7 Kl/T^n E 

I EU 1 0 4{C^J5jc$-e-Sje:^g*t^-2>. ^-y-y h 
• 7 YVy,\t.^—fy h • 7KUT> • A*T3 8 4^ji-p 
T:/'j7x>;/^PC$!)»:i:i-y H3 6 4^2l6tl, T'U 

'^7>HgP^i-fc I 7^3- H • h 2 6 2A^f,/\*T.3 

1 8W^^^>h*^&g6^^^SStTMen^, 
[0 0 7 4] yj7x«;/5^<S3S7 KUT.®t>^ 1^©V 
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-7s\t. ^ff PCSiWa--;; h- 3 6 6T'*^<, 'J 5'-> 
• T KU'X • /\'X3 5 2' «. SffiO I F_PC<i (D 
PC) ^yj^xy^PCSiJUa-.;; h3 6 4's«2|-r 

[0 0 7 5] Z.<D7V]yXU. fiJOii*-, h^-y:^^© 
7x-yf^PCfli!l«3.:r.;/ h3 6 4«, »itVi#f?XhU 

;u-5^>sfctt-y-:/;i'-5^>A<llff3n«i:. ieui 

0 4Aie)^-f >3 5 O&igS LT I EU'J^'-Xi^Sr 
fliJ:^, PC$iJfflI^:^-> H3 6 2«^'1'>3 7 
2±«)P F PC<I#©-OSrjlbT, :joJ:lX5'f >3 5 
Oi!SSTiiie.nT*T*fTSn;t 'J ^'->^'^«> I Die 

XVCUi^yi; • h 2 7 0 ICJ:^yiJ 7x>>^ • 

[0 0 7 6] yUT'xy^^gJS^ZHUXTiJflxD 

*3j:Z>'x— • /-^T. 3 5 4T*-5. IEU104(Cj;o 

fc^— 7. • 7 K l/XfitttT"— 3 5 4 
bTyj:7 3i-y5"PC$iJ»a.-«> h3 6 4'\teiil$n 

-5, y'N'T. 3 5 4 SiibT. yj 7x->'5'i3j;Z>*PC$fJffll 
a--yh 3 6 4, 3 6 6|*3®V'>'X3'©^< 

Ul 0 4 $®bT5!ig-r^c:i;^5BltgTa&S. 
[0 0 7 7] Slff PC$iJP:xr:>y N3 6 6(±. P CWm 
a- y h 3 6 2 CDftimSrSltT, ^Kffic^) I F_P C7 h* 

JClSl^T, |^fTPC»JPaL->> h3 6 6tt. PCftelPa 
-•y h 3 6 2*^^)ExPC$iW5-1'>3 7 8S:JSSUT 
M^nx^fcSfJWfS^i. SdW^-f >3 8 0<£iiifi6LT 

T, I F_PC7 Ki^7.<feiSfiE-r-5. c:n€>o$!i«ffi^ 

7l*>34 2ii5*-r2|f.nT#fcI F I FOig 

3to«iiaiim#t I Eu 1 0 4i^^mmy'i>3 4 4mm 

1) PF*5j;t)fExPC f&m/'y'-^ - h <Dmm 
0 4 ttT'U 7x -y 5^*5 J:l^llff P C (Wfflla- -y h 3 6 

4, 3 6 6(DI¥i9B>^D>y^!7 0T*-5o ^ntl^CDJlZi-y h 

tis. c:ne,cDyn>y^ia(Dx-^eHl&«s-r'5$<Jli9 
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\t. PFPC$)JfflI^-f >3 7 2. ExFCmmy^>3 
7 8*3J;t>'-f >i^<J^>h$iJffll7'f >3 7 4. 3 8 0 Sr 

auTPCteiwa-.y h3 6 2tc«t-DT?Tt)n5. mm 

[0 0 7 8] 7''J7x>y^PC^1W:ar:-y h3 6 4<D4' 
'L^t/j:'5fc<D«7''J ^x-y^' • •fel^^^^' (PF_PC_ 
10 SEL) 3 9 0X^0, ::tl«Syj7x«y5=-{S^7K 
UXO't'*-feWi'5'i:UXl!(f^-rs. COST'U^x-y 
5"- 7h*UXtt:^iJ7x-y5" • -tU^^'3 9 0*ie)ffi* 
A*;^ 3 9 2 ^iioX'f >^ 'J ;^>^' • aL-«y h 3 9 4^^ 

iiie.nx, :;^cd:/'J 7x>y5^ • 7 Kux^^fig-rs, z. 

7. 3 9 6 <&ffloX^-:/7.3'MBUF PFnPC39 

8. TBUF PFnPC4 0 0. *5J;0:EBUF P 
F n P C 4 0 2 CDa£?iJBS?'J'\SI^>n^, iin^)CDW'-:^X 
3^3 9 8, 4 0 0, 4 0 2«SI^W{Ctt:*<D#<^::^U 7 

20 x-y5=- • 7 Hl/X^X h7LXVi-57j^, *^BJOiff3i* 
Mfi«JtCj;ntt*SiJ^cr)yj :7x-y5^ • 7 H U-XA^'MBUF 
18 8, TBUF 1 9 0*5J:O^EBUF 1 9 2tC«Jt$ 
tlXli^). MBUF. TBUF*J;r/EBUF PFn 
PCl/-:/X^3 9 8> 4 0 0, 4 0 2lCXh7$nfcy 
•J 7x <y^ • 7 Hl^X«7 HU- 7. • A*X 4 0 4. 4 0 
8, 4 1 0*^e>:/U:7i.y^ . ■tUi/^'3 9 O'^ssn 
^. bfeTJ^oX, PC$iJiaf:3L— >y h 3 6 2J±:/U7x-y 
5^ • 3 9 8, 4 0 0, 4 0 2(Dm<Dl-Z>^Zf^) 

30 X>"J7x-y^^^7>h'J-i.<DBPII$«0«IA«-|S*-r 

■g)Ci*^*X#^. 7. N'J-AcD4>(D:;^C0^^-t-y 

^3 9 4tcj;oX'r >^'jpt>h^n^i, -eoMA^y 

•J7x-y5^- 7HUX3 9 8, 4 0 0, 4 0 2<7)^^^ 

B2JiJttiaifiS^tw;rci?:)*-(7)!|t»U->?7.3' • :/ayi7 4 i 
2 t7^3nXti-g)75«, J:<DB3?iJttl,i<0*^©^a7 Hl^ 
h7-r-2)fee6<DfcOX*-5. • :/D -y ^7 

4 1 2lithyy-y ■ U^-> • 7YV7. • l/vX^', :/ 

• ^-7. • 7 HUT. • *3j:0tiS;jih^'y 

:/ • ;p-5^> • ^-x • 7 H ux • Uv'x^'*^6.«/S$ 

nXli*. PC$iJ?S|:3.-.y h3 6 2©^ffllSrSltX, ;i 
ne)0'J5'-> • 7KUX • UvX^'ttA'XS 5 2' S: 
StXill F_PC3lfT7KU7.^SltAn^Cid^X 
^S. • >^P>y^ 4 1 2|^CDU5'->:feiUt^ 

-X • 7 KUX • U>?X:J^fCX h7$nfe7HUX|i« 
so IEUI 0 4*ie)Sft5tLX$i*-#^-r-5C:t*^X#S. 
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[0 0 7 9] i^mV'JT.^ ' -^Uy^A 1 2|*3©-feU^ 

^— X • 7 vi^T.mfm'o^^^mn^-y s 3 e 3 

*^efJ"9ii*-:^:7-k'y h • nxZ 7 3iSB6Tiil^nT# 10 
fc;t7-t-y hfiitlS^Sn-S, y-;^j5^e.AZ3 7 3' 
^iSTyj^x 7 5=- • ■tU^J'^'S 9 0'vig;^n;t!f*»7 
HU-X«. SrbVi-/'J 7x>;/^^^<^;x. h U — A(D?J!)ffi7 
Hl^TxtLTfiEffl^n, -€-<D*<i:'r>i7U^>^'3 9 4 
i:/U:7x-v^ • ^v';^^' 3 9 8, 4 0 0> 4 0 2©1 
t:'^&ji^7KU-;^CD'f >i7'J;*>h • JP-:/<&i^fT-r-5 

[0 0 8 0] ::^«J ^x-y^^ • -t 3 9 O'NiS^.n^ 

7 HUXOfcp 1 OtDV— rS'— y-y h • 7 HUT. 

• Uv'T.^ • :/D-yi7 4 1 4rt©U-:/7.^BE^JT$.-5o 20 
:/D<yi'4 1 4F»3CD^'-y>>' h • \y-J7.^>\zmTM^m. 

;^j6«;:^ h7$n^. ;me><D8o©f3tSny-v'3 >« 

I F I FOn.--> h 2 6 4(DST{4ro2-77>^ • Ui?7. 
^'2 1 6. 2 2 4JC«Jt^nTli-58 0(7)ji?3EWIC3lfT 

4 1 A\t.'^t)^n^ntz9 — fv h • 7 H UT.i£:7. H7 
LT:fe<<DT, TBUF 1 9 OSilLT^'— y<> 30 

;^ h 'J - A >^ u 7 X >y s * t3«effl -r ^ <D 

^-y-y h • 7 h'UXfa^-y-y h • U'v'TiJ' • y 
D-yi7 4 1 4*i^7 KUX • A*T.4 1 8 ^aSLTT'iJ 
:7x.y^ • -tU^^ 3 9 O'vM^nSo -1'>i7U/>^ 
3 9 4lcJ:tjT-r>^'J^>N;$n;ta&i, 7HUXtt 
TBUF PFn PC4 0 O'sMSnXT. h7;^n, 5' 

• Ui^P.^mm4 1 4JC7. h7$nTl>S. 
[0 0 8 1 ] ^— y-y H • Ui^T.^S' • :/p-y^4 1 41:: 
;^h7$nfcitST*ie)^c^-y-y h • 7 KUTia^fr 

PC$!lfflla->y h 3 6 6|*)«5'-y>y N • 7 HUXft^ 

h*^6,7KU7. • 7'f>3 8 2iS:lgSLT. 
Vi« I EU 1 0 4?&>f)«5Jl*:?— yy |> • 7 HU>^ • /N*T. so 



3 4 6$:iS*LTeit^n-5. 

[0 0 8 2] yj 7xy5=-P F_PC-trU'i7^' 3 9 0 S: 
ii^Tej3l$n*7KU7.ffi[tt, ^^;S:3 2 t*-y HiKS 

0ijT«l 6KAW hlCH^$nT*JD, SzAc^-v' • Jj" 
y-tyb-y HUXfit (13 : 0 3 ICji^lSLTli-S. L 
Tz^-dX. mzf^)y:c>y^1Rm^-i^ ■ y\^U7. [2 
7:14) {C^'fbd^JSittntfVMU^— v^CDlEgitt^g 
:/'J 7x-y5^ • -trPi':*' 3 9 0|^©3>/1U — 

^'tt-e-rocitsr^m-r-s. vuvB^m^^mn (vmx 

LAT) -r>^'J^>h*<^-v'%#*::;^TfT*J 
ntcf)^, SiJ^CO:? P— • 7 K U7.^Zfv > 
"f-LtztztblZ. iS.m^-i^- 7 KU-X7jt^{fcL;tt€r. 
^'f>3 7 2' $raSbTPC$iWaL--y h3 6 2'n3I 
?)nS. te:^, P CtS>m=L=.-y h 3 6 2 tt^-f > 3 2 4 
±OCCU P ADDR©t5*^tC. VM VADDR7 
K U-X ^ A -y 7 T • OL- >yh420A^?)5'r>326± 

3 2 8. 3 3 0±triliaiUT, VMU{R«'>!i-v7&^^i^ 

it^ST-^tii^^tt, m<mm^-i^ ' yvuy^ csi : i 

4] \tn7. 1 2 2±<0VMUa.-«y h 1 0 8 0DI±S;^j(|iJ<D 
CO 0 8 3] A'7.3 7 0±{c2im$nfc{gffi7 

-f>i?'j>>hSin«^'r>3 7 4*ie,2ie,nT€rfc{i# 

«:SttT. -r>i7>J;*>^3 9 4fCi;oT-f >^U>1> 
'r>i7'J^>r5'3 9 4tt, :;^<:cD^^-t -y h 

0 Q^m^n^zf^yy • y h*U'X<DTfe4 t' y k 

tti?Dtc:;^toTVi-5. bfcA^oT, >5=- • ^' 

-y-y h^<^-t<y h 1^(^311^. CO :i7—y-y h • 7 HU-X^ 
^«*«[JW^4Jny->'3 >Jcg/&>nTii;^tti«^:»5^$> 
■5. L*>t7h'U7.©TfiJ:4tf-y httPC$iJffll:iz:'y h 
3 6 2'sii6n-5(D-t?, g?)3<D:/5>5=-^^CDDy— 
3>^&I FUl 0 2*i#iJgiJ-r-5Ci:*iT-#-5). ^--y-y 
h • 7FU;^©Tta:f>y h C3 : 2] $:2 f-y h • A'-y 
:7r • 7HU;:^<i:LTiiLT. <4B^to-e-$nTl^3jtVi 
^-y>y h^^-fe-y hd^eilfTT^^iEbli«?!](0#^ 

A. #'^XhU-A04'©«?l!J<D*(B:*^^-t 
•y h • 7 h'U'X©««!J©:?''j7x-y5"CD<i:#j?:ttfT*jn 

^^-fe^y hCD*?DCD^-^(D7 KU7.<h^^<^-t-y h^r 
:/'j7x>y5'-rsi^lC<56ffl$n-5:/U 7x«y5^ • 7h'k 

[0 0 8 4] 04JC*LAc«ltg:rD>yi7©^t)©S15^« 
|i|fTPC(&Jffll3.->y h 3 6 6?£«/*LTli-5. *^h;]cd 
JTiillSSeiJJcJcntf. |l|fTPC$iJPii:^-y h 3 6 6 ttffi 



!t%0S2OOO-33916O (P2000-339160A) 



29 

(DPC SEL) 4 3 0T*«. ^ff-feUi':J'4 
3 0A^6T Kl^X • A*X3 5 2 ' ±l,zmtl^n^7 H 1/ 
7.«7-4^7^^^^ 1 0 0©^fiE(D||fT7 Hl-X (DP 
C) .Z.(Dmn7\^U7.mm::i-~yh4 3 4^ 

si?>ns. ^-f >3 8 o±^c2lmsnfc-^>i"Jp^>^ 
/■y--r x$fjfflifi^« 1 e. 4 ^TW^^-f >^ 'J ^ > h 

T-fel^^:S'4 3 0*^C)#;fc7 K^7.{CjP;^e)tl-5. »D» 
gg4 3 2*«ai:^^->^««g**ff-rsfctKlc, -f>i7'J 
pt> hSnfc^OUffT KI/X^^T HU'X • 71'>4 3 

[0 0 8 5] tSfJ»|^fT7'HUXt-?-©«©^TCDj9rUVi 

LTrrX h U-A • l^vX^' • h4 3 8*^e>#6 

n-5. MX hU— A • Uv'X:? • h4 3 8 H^U 

7x«v5^ • -tUi^^' 3 9 0 P F P C7 H UX • yN'X 

3 7 0 L-TSI e> nr ^ fcfrbl/^^:/U 7 1 -y 5" • 

7 h*^X2:a^{r7 KU'X • /N'T. 4 4 0 Iczg-T CI i fc, 

0« yj7 3i->5^PC$iJffllrL- h 3 6 4;?5^*fiLViiR», 

«TUViXhU-A- 7 KUXHrrX h U-A • P 
'JXi' • a.-yh4 3 8iZ^-:>X-'mmzX h7$n 
^. P C$iJiSla- -y h 3 6 2 (i. yj ^x-y^tHtf'f 

ff7 HUXd^M^^X h'J— ASr^il&bfcSW^D-^ 
^ »c*fj?S-r -5 a 7 AHfr® R»r S T tcM-r S S rrr X 
h U-A • 7 Hl^XSrffX hU-A • I/vX:$'4 3 8 
Si'^T*3<. »tX h'J-A • 7 HU-xtt-eoafeiJSrX h 
U— A • U'v'X^' • 3.->y h4 3 8i!)^i=>tiit}inx. M 
ff-fe^^-j^4 3 C^ii^n, M^^X h U— AF«g<OSIff 

[0 0 8 6] ^mmcDiimmmmiz^m^. mT. h u- 

A • l^'^T.^ • :i— -y h4 3 8«2-r)(DfiJ|f :7a— 

TV»-5. rrXhU-A • 7Hl/XS:EPB#{C?xOHl-re:i 
%f#-feH^W7i^;^<«fTPC$iJ«|a.-'y h3 6 
6 ^&^llfT7 H l/X?iJ©*fi£*^e.3rf^fT7 H UX • X h 
U -A3?'J(D4fiK(c«Dlfe;lS ^ tTi^T^^o 
[0 0 8 7] ft^lCl F_PC-t^i7 5' (I F_PC_ 
SEL) 4 4 2««*|6<Jlc;SI FPC7H^X^7HU 
X- AX3 5 2±tc2imUTI EUl 0 4^m^tctf)(D 
=bC9T*-5. I F_PC-bl/i:7^'4 4 2'\CDA*(SllfT 
■tU;^i5'4 3 0Sfc«rrX hU-A • 1/>'X^' • :in-y 

h4 3 8/5^e>#;tm;^7 Hi/XT'*^. ^^<^:^<!^o« 

1 F_PC-feU'i7^4 4 2«PC$!lPa:^'y h 3 6 
2<Dft^S§itT, ^ff-lrUi'5'4 3 0*^^llS:^;^n;t 
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^ff7h-i/x^s0?-rs. rr^^xh'j-A© 
^nmm(Drztf>\z^m-^n^m{Rm7 ki^x-.-wo^^ 

-5l^<D#-^ll#m^£$^)lrgfg-rSfcft»c:. iSfXH'J-A 

• l/vX^' • h-4 3 8 7!)^e,©S*?Lfc7 Hb-X$r 
A'-r/"?XbT, A*X4 4 OSSTil^tC: I F_PC-tU 
^7374 4 2'V3llO> F_PC^ff7h*UXtLT# 

[0 0 8 8] ||ffPCSiJ^ai:i->y h 3 6 6«, ^T©ffl 
n-:^y>^ ' ^-fy V • 7 h* W-XSrftllfr^^JgSr* 
10 SllfT-^7H^Xi:»rXh'J-A- Vi?7.9 

• a- y h 4 3 8*^e)»fc7 H UX«, 7Y-V7.' A*X 
3 5 2 ', 4 4 0^aftbT$iJffll:7n---feUi73' (C 
F_PC) 4 4 6tc:iS3ns. ^©i^*, PC$iW^- 
•y h 3 6 2 tt:*:e^lR«Ctt«:J*oT3'-dr.y h • 7 K U 
XffSf©S<!:^j:-5iE«7a:«J»87 H UX^SJ?-rs;ii:A« 

[0 0 8 9] ZKDS0W7 Ht'X, tP^O. '<-X7HU' 
X«7 h'UX • AX 4 5 4 ^Wk'MX^X^—f-y h • 7 H 
^XALU4 5 0^jt^>n-5. ^'-'Jr-y hALU4 5 0 
20 'N<DA;^)i?^j:«.fce) 1 ■:3CDM«^ ^^J^W:7o— ^^ItffrL 
-<y h 4 5 2*^^./'«X4 5 8iiiSTiJlbnT< -5. tS^^ 
y7>^^'^«, 7-^7";!7^-t^ 1 0 0 ©«=jg|l|JS«ajlC 
j:n««ffl*<f^'-'y-y h • 7 H UX^rJt^UfcBIHl^- 

fithpla- -y h 4 5 2 « I xn— h* • :i~'y 
>h*Ul;'3A*X3 1 8f)^<E}WibTmrz:t-^y>\^^&mi: 
mmz. :tytyh • Ui^X5'M«5-f >4 
5 eSrJifiLT^'— y>y h • 7 HU'XALU4 5 O'^jS 
:t:7-fe-yh' U-vX:? 4 4 8 ttP C©JW:2-->y 
30 h3 6 2*ie)SiJ^«5'f >3 7 8 ' ^iS*LT:t:7-fey h 
fiiSrStt®^. :ty'ir-y hM®:A:^Stt7 Hl/X • ^-f 
>4 5 4±2:2ie.n-5^— X • 7 H l^X*^ e.^a?*:*'-^ 
•y h • 7 h*l^X?£ffS-r-&t^©S:/7>^^^07 h* 
UX*TCD7 Kl^X • :^yiry h tcSo'V^T P C$iJffl)rL 
^•y h3 6 2tC<J;oT*lJW^5n^, ^^0. PC$iJli:3. 
-•yh3 6 2«. I F I FO$lJ{aiDv>yi7 • a.--y h 2 

7 2&$iJl«-rs::i»cJ;-DT> 31*ff;^7 KUX<D#4r 
(CP_PCt'±oTie|*$n/t) tlxa-H-n.- 

-y h 2 6 2(Cj:oT^«Eiia31+CD, t^oTP C □ v-y ^ 
40 • a.--y h2 7 0»C:J;-pTjaS^©^^?r^i'S8UTli-5) 

^^(DfflJSSiiKliUT, -5-<D#^CD:5'-y«y h • 7 H U 

X^*lJ»r-r-5. 
[0 0 9 0] ffiM^'-y^y h • 7 H l^XA^^'-'/ -y h • 

7 HUXALU4 5 OtCcfc-^TitSC^sn^i:, ^-0:?- 

^T'-y h • 7 h*l'X«7 HUX • AX3 8 2 SaLT, 

m-r^^-yyh • vv7.^4 1 4{c:»€ii*n^. 

[0 0 9 1] 2) PC$!lW7;i/rf«JXA<Dt¥ai 
1. ^-O^^X h>J-A©ilQ,S : MBUF PFnP 
C 

50 1. 1 •^iK(r>i^^y ' '7u—-:f^)y:z.v=f-^^<r)7Yv 
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7.(JMBUF P F n h7;^n-S) 

1. 2 mmyu—^'^f)^ts.\^^ii^{t. 3 2t*^;/i — r 

>^ 'J ;^>:J'«MBUF PFnPCICAoTH-57K 

(x 1 6) ^fitiss-r^ 

^^^-fety Y\zm^'^xyx.y=f-^mi.±X(0':/*}-7j:.v=f- 

• X-^«77';/->:x$n. MBUF PFnPClCti 
1. 3. 1 *g*f*l^ft$'Jffll7D-©jS'-yy h • 7 h' 

uxit I Fu*^ffi}tbTiiSW-v;^^ • 7^— 

FUlCctoTfME^n^) 

1. 3. 2 *fe*f«l*f*S']iai7D-0^'-y-:/ h • 7h' 

1. 3. 2. 1 ^^^T'u^x-^/^" • •y-'f ^;ns*6W7 
n— • 7x-7^#^®7 K ux«m/'«x$nT, 

5' — y-y h • 7 h* U-X • U'v'X^ • h. P F_P 

*^W(CMBUF PFnPCtc;^ h7$n, :7'U:7x«y 

^tti. 2*»6>mt?)ns 30 

2. VY^^;^ b-'J— AOifflS : EBUF P 
FnPC 

2. 1 -^ruiy-i^^^^ii^^-i >^ft{izf'^>^ ' 

-y-y h • 7. hU-AcD'fT^x^y^'^nfc^^ti^ft^ 

# # 7 X -y ^^^^Tji^st 5 n, zfoi^—i^^ 

MBUF'vej||Sn-5S-C7'P>— i?^ • X hU— AO 

iZTBVF^mmXt^ 40 
2. 1. 1 ypi/— >'-V#^ttyPi'— >'-\'*^;^ h 

'J-2>.(D^\zi5i^X\iitt^fj.iK ■omo. 

h l.X\tti^fS.^-^o 7'P->-v^i'^^^e'J 
:$'->-r^<h, SI?T«±#^X h'J-AtCM-5= h 
^'sim\zt^tzib\z\i. :^-x HLfe'^nv— 
^.gijoilffl'j^s^— >/Otjf^g-c'$>^<, 7-4^7^i'5^-\'«c: 

2. 1. 2 ;>t'f >#'ft^7. h'J— A»r*5liT«s ^IBl so 



my u—eti^-^'y hii^BUT ^m.m^r\.^^x^2^ 
wti^mmyn—^^^iy v\zn\.x^^}ys.v^^^ 
it-r-5 

2. 2 yPv/— ^^©EPfit^:— K • 
(Cj;oT. yp->— • -/W— 5^><OBBJ&7 KUXf :^ 

2. 2. 1 7'p->->'-\'^4f*^e>^e.nfc*:7-t-;/ h 

ffitt I FUtrJftJt^nxVi^yPv— v'v • '^-X • 7 
Kl'X (PBR) UvX^'tCA-3Tt>-5«St^^$n 
dODPBRUv'X^'tt, 4*i*P>'X5'<Di^ib^^*< 

2. 3 7'P->— v'^^^d^atl-ai. il^COTy^-O^^ 
X h'J-AI F_PC7HWX«DPC'J^-> • 7H 

1/x • u-vX:$'icx h7$n. :/P-t:'yiJ- • Xt"— iJ'x 

• Wv'X^ (PSR) t^oyPv-v'^'jifT^'t'-y h 
(procedure— in — progres.s bi 
t) t^-Hy h$n-5 

2. 4 7'P->— i^i- • X hU-A(D^<(&7 KPX«, 
PBRV-:/X^ (:/P->— >'-V^^^'<^> H • 
■y hffl^JUn^T) *''ePF_PC-tl/:^^''Nite)n^ 
2. 5 7'P->— • X h'J-AOBIAS7 HUXH, 
ffX h'J-A ■ l/v'X^ • a.--y hi-f >i"J;^>5'^ 

iBiB#tcji^n. (x 1 6) yt'tt-oi'u^oh-r-s. -f 

>i7ij pi >hSn/5:7 FU-Xtt-e-ro^iEBUFPF n 
PCICX h7$n5) 

2. 6 $iiW7P-^^75^/j:V^t> 3 2\lvV ■ -i yf 
^tJCEBUF PF n PCtrA-3Xt»S7 Hl^Xfii 

(x 1 6) fct-tms-r-s 

2. 7 il^#$i]ffll7D-^^;!/Ux=]-h'$n^i, 

:/ 7 >^^^cr)a& t (c 7 X >> 5" 3 tDt^Tc^) y 'J X >y 

9^ • X— ^'tt^^vv'j.Sn, EBUF PFnPCtC 
ttriLl^yPv— v'-V'^'^X H'J-A • 7HUX75«P— 

2. 7. 1 ffl^?tt^«=©JiS?7P-^fr(0^'-y>y h • 
7 h'UX« I FUtC«i^$nTli-g>W'v'X5'7^— ^'di?) 

t$ijffli:7p-^h4fCDBPfii^- K • ^t'^^^h' • y^—Ji' 

)^P^\ZX-z>X^^^:t^y>\^ ' "f—^tt}-^^ 1 FUJCJ; 

2. 7. 2 *e?*M*f*>'7>^ro^'— y-y h • 7 HP 
X«U'>'Xi5'S^fB. ^-X • L'vX^fi*iJ:t5'i'>5^ 
<y^X • PvX:$'fi*^e. I EU{Cj;-pTtfg$n-g> 
2. 7. 2. 1 ^^T^'J^x^y^^ • i'JW«iJfi?*7 
KUX • :/7>5^tr*fbT:5'-y-y h • 7 E 
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2. 8 ^^CCD-T'DS^— >;-\' • yj 7x-y5^#^-t>y hO 
7H^;^ttEBUFPFnPC{rX h 7 3 n:?"J 7 x -y 

2. 9 7'Pi>-v'-V^^*^^)©'J;S'->*U xn-H 

TV^ST KU'X^iei^tt^n, (xl6) -^Vf 

BUF PFnPCUv'T.^'fCjI^n.S 

3 :/7>^^^;^b'J-AC0Mii: TBUF PFn lo 

PC 

3. 1 MBUF#^X h U-AWtf (^>*l5!]®^'^-t-;/ 

T*6MT h*^Xi^ce.tf I EUICJ;-pT*iJ»r^n-5 

3. 2 r:/7>^^fT^A*-1'7'Xj : 

3. 2. 1 :/7>^*«*e*f7 HUXfCfTtons«^tt 

>j7xy^ - ij-f i?;i'^ff±-r^. i^fT-y-< i';i'«iafT 20 

3. 2. 2 PF_PC-fe^i>iS't-f >i"J^>^Sriil 

FUX^TBUF PFn PCICP— K-r-5 

3. 2. 3 ^'-y-;/ h^iJ^X h U-A;*^yiJ 7x-y5^ 

^nxTB\jF\zxn^ntc$)iz-vmf-t^t:.mz i f 

IFOJcSten^o I F I FOiTBUFAi— fl^tC^^-S 
y'J7x>y5"Srf?±t- -5 

3. 2. 4 3 2 e';/l f >i' U ;^ >:^ttS^:/iJ 7x 

• ■y-^i'-'l'JrriitCTBUF PFnPCtCA-^Tli so 

^7KV'Xffl^£r (x 1 6) ti\,-fmmrr^ 

3. 2. 5 ^'-y-y h^^7.hU-ArtCD2#B©^ 

V ' 7 H^XSrtf^L^'-y>v h • U-i^X^'tX h7T 
^) 

3. 2. 6 my]<D^^±y h(^<D^fiFn^Zfy>^^ 
rffPJ <i:^«?$nfc«^ : 40 
3. 2. 6. 1 :/7>5^CDV— J^^^T'Dv'— v'-VilfT 

b'-;/ hd»?,*iJ»f;^nfcEBUF#^-fe-:/ 
^ «M B U F ^ ;^c« E B U F tC A o T t/^ S«^5[J©^#f^ 

♦y 

3. 2. 6. 2 :/D->->'+ilfTtt^t*>;/ 

-::ft,iT. TBUF PFnPCffiSrMBUF PFnP 

C * E B U F 'vftiH-r -5 

3. 2. 6. 3 :;^D->-v'^jtfT4'tf>y 

•ZSf/^X. 7x>y^LfcTBUF^^<£rMBUF*;t so 



«EBUF'\eM-r^ 

3. 2. 6. 4 2#S<D^ft=#^:/^>5^#^-t'y h 
<;/ hO^^Mfca-CfC^T, MBUF^;^cttEBUF:/'j7 
3. 2. 6. 5 2#e(D^f^=#^y^>5^<S^^7in X 
V7'3. 3. I'xjitr) 

3. 2. 7 «^D<D^^!t=#^^^■t•y H<^*<D^^t;** 

3. 2. 7. 1 y>;/ hU— A*^^)©*^ 

•t-> h-i^^© I F I FOt I EU^^^^yvo-T* 
3. 2. 7. 2 MBUF^/i«EBUF-/'J7x-:/^ 

3. 3 r:/^>^;5tfftJnJ5:VV^-f 7XJ <DiS-t: 
3. 3. 1 ^^SrT'U 7x-:/5=-LTMBUFtCAn* 

3. 3. 1. 1 ««!J<Z)^#frr*#^-fe-y h©tf©^fl= 

&fi-»L, iS'-y-y h • Viy7.^\Z7. h7f -5 

3. 3. 1. 2 S?J30^m^^^^-b;>y h©4'©^# 

#^©jffli7P-^<^*iiie^cif«te,«. I Euj&trS'-y-y h 

3. 3. 1. 3 2#g(D#^-t-y h(D4'C0^fr{^^$iJ 
^fll7P-^4rG) I T^P-H^ifrtsn-St, 

3. 3. 2 S«!]0^fl=#^:/7>^©^'-y.;, h . 7 

KU'T.T&^tf^^n-Si:, TBUF PFnPCtCP-H 

L. ^'1'>#^7. h U-AOUff iMtTLT#^Sryj 

7x>;/^tTTBUF(CAn^C:iSM$S-r^. 

«y h^^-fe-:/ h«P-K$nJ^Eli (Lfc^^oT, :/^> 

$ij?s9 7 p - ^-f? ^ i ffl ,« ^ nx I ^ ^ ) 

3. 3. 3 a^aw-fe-;/ h©(|'0!)^ftOfr$iJ^7P-# 

3. 3. 3. 1 :/5>5^©V— 7.*^EBUF^^7, h 
U - AT* ^ i: 7'P V + itff 4^ t* -y h (D^m*^ <b m 
IHlSn-Si, MBUF*fc(iEBUF<&77-y>'a.L, 

-f > • X h'J— A*»€.©^^<D I F I FOi I EUSr7 

3. 3. 3. 2 yPv-v^itfrf f-y h(D«,^*^^> 
*lJSlfbfcaO{C. TBUF PFnPCfilSrMBUF 
P F n P C SfcttE B U F-vteM-r -5 
3. 3. 3. 3 :/P->— v-Vitff "ft'-y hO<^§|*^e. 
fiJ8»fU;tii<9lr. yU7x-yf^L;tTBUF#^S:MB 
U F *7t«E B U F-\fe3|-ri) 

3. 3. 3. 4 T'Pv-v'^iifTtfey h(D4^ffi*^6 
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3. 3. 4. 1 ^—^vV^'rST^h^J—h.ifi^oy^'Ti 
3. 3. 4. 2 2#B<D*###:r7>5^^^*M7' 
CDttffi*^?>*lJ»rbfcaOJC, MBUFSfcttEBUPy 

3. 3. 4. 3 2»S<D^fl=#*:/^>5^^'^dM X 
•;'y3. 4. I'vjtO) 

4. 1 Yvy-:f\tfJ:mz\t'A<D^<r>i)^^t£.^ 

4. 1. 1 A-Hr>x7fiIDj^^ 

4. 1. 1. 1 i^mm wsu) ^4*^. 
4. 1. 1. 2 vi-:3T=b^^L< nm-r^ 

4. 1. 1.3 7h^y^ (ii'^) 0^rBlT®5feJlHC 20 

4. 1. 1. 4 mojh^j\>\^y<Dmi^7 \^ U7.it h 

4. 1. 2 y 7 h<:7x7 • h^-;'^^'^ 
4. 1. 2. 1 WSP) 

4. 1. 2. 2 0tJi1.tbT^fTSn*V7 h-^xT^ 

4. 1. 2. 3 h 7 A>h*7«)WJ67 HUX 

TBR^it^FTBl^v'T^^'lCX hT^njt'^-X 3o 

4. 1. 3 011^1- 

4. 1. 3. 1 ^^tmmvrm^T^msi. 

4. 1. 3. 2 ^^(Dmnmzmm-^n^ 

4. 1. 3. 3 m9\-<Dfi^^iz^K), mn-^tirz^^i: 

4. 1. 3. 4 0«J^1-A> H^cDBIiST Kl/Xfi, h7 
y y • A > K ^ A 0 □ -■SO»b5^«x— 7^;i/*T© h -7 

4. 2 hyyZf^'^T.h^J—Ix- -t^U—i^ayit^ 

4. 3 i^yyzfmmji-^ytmomo&^'^mhy 

yZfomzxPCT ]^U7.=S:±--:f-t^^ii^^mz. 
h7-;/7'«^X h:6^BltET&^, ^--SLfj^bi, 

•7 -» ott^*<an c i t;: /j: * 

5 h^yT'^^;^ K'j-Ao*aa : X PC 

5. 1 h^ yy^^Sn^cBt : so 



5. 1. 2 mmmmm^^t. m^'&m^brz^^ 
5. 2. 1 mK>&^{tm±^t\^ 

5. 2. 2 ^?!E© I F_PC7 KUXttx PC h^y 

5. 2. 3 I F_PC7 h'U'7>t^©«)t<D7 KUX 
I F I FOiMBUFT'U^x-/^ • A«v77tt 
yyyi^zL^n^ 

5. 2. 4 7 Kl^T. I F_PC<»:, ^CD*i<D7KU 
7 i^^^tl^ 

5. 2. 5 MBUF PFnPCtC^ l-7y7'-A> 

• ;U-5^>(^7 HWXTi^n-K^n^ 
5. 2. 5. 1 hyyy<D'J-X\tn^Ui^7,^m\Z 

if -f ytC i; T T B R * ti F T B U ;^ ^7 5: 7 H U 

5. 2. 6 7x u/5=-$n, ilSiiOtCl^ff 

f sfcfefci F I FotcAne.n-5 

5. 2. 7. 1 hyyZ^mm)V—^>\txPC7\fU 

7.'S:m^<Dn^-'>3>iz-b.-yT^mm'S:m^^ mo 

5. 2. 8 h^-:/7'^^d^?>©U^->$r||fT-r*:i 
i J; T h 7 y^^li*^ e> a tB ^ * -5 
5. 2. 8. 1 Um\Z-t--:^LXl^rzmiixPC7 

5. 3 h7->y^'^*^e.<D'j^'->dtiifT$ti^ct 

# : 

5. 3. 1 MO)i*-75«"BJ|g»Z$n« 

5. 3. 2 :fa'>-z>^mn'P\fyh(D^mf)^ibnWi 
Lfct^BDlr, X PC7 HUX;55S^C0#^X hU-A 

• l/v7.^'MBUF*;t«EBUF PFnPCfrMS 
n. 7''J7x-;/^7>«-?-07HU'Xd^?)i^fTSn-5 

5. 3. 3 X PC7 KP7.?5tgfX hiJ-A • ^>?7>:$' 
^ilLT I F P C PixT.^'IC^TC^nS., 
[0 0 9 2] E) S'J0)i**<l;C>'«aj^1-(DMS 
1) IStW: 

*\ yD->-vA'#^7> h'J— A*^^||fTSnTti-5 
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[0 0 9 3] fJOii^imttv *^lf6«»J-C«S*Wl3 
2 0©5'-f y*^*^. -tUt)-^. h U-A^tfcO 

'J - A W 4" 0!t#5^CD^^ 1^ W IC ?I #g C 5 n-5 © 

( f a u 1 t ) ©ffllSti, *BJiM»T«fflS»Cfieti^^lt 10 

-K-^XZfJOi^^^^-^VXi/^tgfiJOjJ^^ (non-m 
askable interrupt) (NMOtlSI 

n2>t. ::^D-fe5^-y- • h*i«iK$n (fro 

zen) , T^Ta:>h^y^*m*:)il^^m±-^n. Sb^ 2o 

[0 0 9 4] mmmii^-iiiit.. #^7. hu— Aco>fo^^ 

CD^!|#tiU'<;i' (privilege level) 
if o tc ± 5 t ^ i o fcSL$f5»l|tx 7 -*«^HT 51 

^ii^mM (retire) $n.g)i^*-e-e-O^^M7&^*tt 40 

[0 0 9 5] V>'h'^x7- hyy/^'^\tCF_DE 
T2 7 4 (02) iCioT I • X5^-vT;^m 



ss 

$ n. :^ 'J 7 X 5^ 1 1 (D yj 7 X >y ^w^n^\ 

(EBUFS/ttiMBUF) ^Ti^tt e>n-5. cmtR 

*^)Sje$n^<i:#^a$n?.. ft!i0i57-i'7'<oiwi»!m« 

[0 0 9 6] 2) #ra»3«0ii*:*ra»lSi|Dji*«, 

fJOjA^^^^-f >2 9 2^&jiLTPCDv•>^' • a.x<:/ h 

2 7 0 iiaa^ti-S). Hsti^Tcfc^ir. cine.o^'f 

>t3:PCDv-;/i' • ^.-y h 2 7 0 rtCDfiJOiii^P 
• h 3 6 3 ICjiftIf53t*©'bCD-r, NM I y 

> (LVL) *if):»^oTVi-5. NM I ^-f >liV7.^?F 

fc*^*aa-r'&. $T-iii^Mc>ij-c«. ^HB*^e.ec$ni) 

A- H<7x7fiJ0iii5>-ttSia3 2ffl*T:i— !f*i««-r 

tiJOjii!*-L'^;l' • ^-O (LVL) ±lcSiJO)ii^#^ 
(0-3 1) ^SttSTS, p^^rU -X^-- ^-f >«M 

cu 1 1 oiz^'3T7i7 7--^^-h (fsttft) ^n. 
h3 6 3{cjifl]-rsfc»»c:site,tiTi»-2). ;ine>»c 

^-f •=<'/:^j'7>^t>J0i?^*, ;5C^'JAm;b (1/ 
O) X^-fJOiii^. x'v> • ^x->i7tiJt3ji.J^, 
D^A7;t-^>X • ^Xi$'fiJ0ii^!»-*S*-r'5iti?)G)5 

[0 0 9 7] 4^mmmK)^^^<D^^uT^-t^mm&ii^ 
tmmizM^^-r^mm^ik hyy ^rmmimmmf^ti 

T^i-S. zn^(Ohy yZ^mmt 3 2 mt)i3 2 m<D/\- 

h'':7X7iijDji*.U'<;i'tgga^tte.nTii-5. cn?) 

h 3 6 3 »C«IJ$$nTVi-5. -)SJC h7<>y#^7Ji::'c# 
<t£^t. hyy':f<D^9tmm<fS.^. 

[0 0 9 8] ^n%m*)ih^<D—::>mmK>^^^u=jy ^ 

• n-x-y h 3 6 3 tratt$n-5<h, mK>ih^Un=i--y 
h 3 6 3«SiJ0i?i^S*2: I NT REQ/ACK^'f 
>3 4 0*i(i*LTI EUl 0 4'\2lffi-rS, « 
Oiii^$iJPa.x-> h 3 6 3«yj 7x-;/5^-B#f ±fl^ 
^^-r >3 4 3<&S*LTPC$iJ»3.X>y h 3 6 2'\j|| 
{fL, PCSiJ^rLX>y h 3 6 2^C^^^yJ7x•>5'■r 
S^:<i;Sr4'll:^■l^■•5. I Eu 1 0 4«-?-roi€r©^fT«f 

LTVis. vi-rncDii^t). mn'p cum^~y h 3 & 
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6|^(DDPC«. I EU 1 0 4*ttiJDi^^^©§ffi^5lig 

5fcMi&f$ns. T'u^xtyg^^nx, mbuf, eb 

UF, TBUF*3J;tXl F I F02 6 4lCfid>nTU-& 

[0 0 9 9] I EU 1 0 4(itiJf9ai*^y'N> K^^^eWO 

«igffi#i£INT REQ/ACK7'r>3 4 O^&iSa 
tX. SiJDi5;i^$fJP:i-'y h 3 6 S-viHOii-ro 

to 1 0 0] 3) mmm9[- 

llMfi»J^1-0«^tt, tiJi?ii*.©J«|a.:^^y h 3 6 3 
^-k y h t 4 fl*« 1 iffirortgsm k' -y h (a^-fr 

O'tt^nxiri^. tiJOji*-$iJffll:i:^-> h3 6 3tt^^^ 
X^tPA^ofct^. ilttTS h7>;/7'#^t)lflitLXVi 

[0101] ^^<D^^±y :7x-;/5^5tnXV> 20 

^mm-r^tZ.iDmmt'PCU'yyi? ■ OL--/ h 2 7 0 
'v. mz^K)ih^Um::i--y 1- 3 6 3 'NVMUftfJffll^'f 

>3 3 2, 3 3 4^m.^h-cm.^n^, nK>ih^mm=i. 

xy^Sr— B#flfrSJ;-5JC7-f >3 4 3*iS*LX, 
PCSiJPrL--y h 3 6 2 (cS^-r^o cnilWlBtIC, fij 
0ji^S<W:3.->y h 3 6 3tS, ^^-t-y hX)^ill^nS$fe 

fc«VM_E X c p H-y h©i:-6e*»^^T«:;&S:-fe>7 3o 

-tu/ h«>4'©^^o<l:ti=b*3ax;^cii©X. -€-®#'^-tr 
h»C*ff&T-5 4{B©f^SI5«»J^^ISk-'y hSr^ap-ty h 

jrxL.xsmb>t!tf^«sj^i-o h^-y^s^^&x h7-r^. 

^^•t-y h*si F I F02 6 4f^x«<i;U'^;nr^-r* 

*x®i^jiO»ci^fT$tt^. 

[0102] IWHttC. T'U 7x>y5^ • yN*-y77 2 6 0, 

1 h • a- -y h 2 6 2 I F I F02 6 4$: « 
aLX^fr<^S-->7 h UXii-5j^«1'TflS©I^W0!l^1->5^«lttS 
^n^t, il©1»$8t)fiJ0ii*$iJfflln.->y h 3 6 3'vill 

3.->y h 3 6 3«^»m^?l#®CL;t^^lC^;cC 

->7htllff(i. raS<^^^-ty NtSU F I F02 6 4 

i*)x«i£U'<;p{c«T xiima 0 tciggfT^n-s. 

[0 10 3] JTjmjg0lJX«. T'U^x-y^ • Ay7r 

2 6 0, I xn- K • a--y h 2 6 2 I F I FO so 



40 

2 6 4 i&aLx^^^v7 h Lxii-sj^ff x-^msn-s 

CSJ^ti, V 7 h X 7 • h ^ -y T'^'^O 1 ^ -f yfcttX 
V^h'i'xT- h7'y7'^<^«, CF_DET:a 
r:-y h 2 7 4tcJ:-:)X I xn-K • 7>x- vX«|{li$n 
^. -g8©|ISg0ijX«(t!lcoPli(DI^Wm?4^ I K 

• X5r-v^x^ai$n§*^ te©|piwm»^tii«, ^ 

^*t3lfT:i::i<y h 1 0 4(cSim-rs*X^t3j:5»c:-r'5 
S-cfl>Xffl»I$n-5(D*«E*ih$n-5. aij*#^®J;^ 

7.x-vx^ti5pitgx$>s7i^, -r-<x<Dmfrmnmm9\- 

(VMU^smtigiJtUX) *|5|i;av-yi7X>^m-r-5J: 
■pjcfnw, S<i;IS(DA— H'i'XTX-rtr^itlc^j:*. 

tjfcfcntt^OX, #^75t|^tT:i;i-y h 1 0 4 {CJK *X 

ic J; S B#ra jS» t)nt li. 
[0 10 4] ±iEL;tJ;-5»c, V7 h-i/xT • H^-yT' 
#^ti. CF_DETn.-->' h 2 7 4tCj;-:)X I xn — 
K • 7>x->'X^ai$n^. fJOii.^nv'-y i7 • :3.-y 
h 3 6 3(^0^«^^tC*H£rx-r-5rtSBm^i«t*-y h« 
-tr>yh^Fn> 0/0^6 1 2 7 SX<DS^X. y7h'J'x7 

• h 7 T'^^OTBPfii^— K • 7^'-;Uh'l'm^X^S 

e.nxxh7$ns. LA^L, rU^x-y^lslWlfimi: 

0 , V y h X T • h ^ -y ytt^liW y d 
X^<j:<. |5l^0iJ^1.<>:L-Xfe&t5n-5cox. fJOii^SiJ^ail 
:ir:>yh3 6 3«, V7he;x7- h^-y 7'#^*«.^8±J 

s nfc i # y J 7 X -y 5" S: ff ±-r S J; -5 C P C $!Ha? 

n.--;; h 3 6 2{C®»L;'ili. ^©f^t^OfC, ^^AU 
F I FO 2 6 4 ^MLX-^y hSn^CDi|slB#fc I FU 
1 0 2«h7 yy • A>H7?&yj 7x-y^UXMBU 

[0 10 5] ^^-tr-y hTiM F I F0 2 6 4(Dm&U^ 

^(D^<^±y h<Dm9Vi^Wi\iy h*4 k*«y h • h)l 
iLXSYNCH_I NT_I NF07'f>341 i^^ 
XI EU 1 0 4'Niit9. ^^±y h(D^X'[s\mmna)9t 

abs*»s:a*p-r-5. I Eu 1 o 4\itmmtzm^iyts.i-^ 

X, bcr)'P<D±X0^iti)m'^<D:f3^X7.^'J 

«E4«cSI(cS;&$n^^J^fec:<7)B#,^cx.g^m$n, v->> 
h U -Al*gcDJ[il,Sa<D±X<D^^{cM bx 

mMitu^^^iz^^rzibiz. p sRizmw^^^^'si 
^(r>^)^~yts.iL) \v&um\zWin'nx-$^fi-^n^. tt 
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vi; ' ZL-v V 3 6 3lCii»lSn-5. 

[0 10 6] I EUl 0 4«ttff«uciifTsn, nmm 

^y->a.$n^. SIff PC$iJfflIa-«:/ h 3 6 

[0 10 7] ^J^1-©^*J^TabS^&^*^jijg$n-5>i:, 
I EUl 0 4«®)asn2)#^-fe>y h (Pv'X5'2 2 

4) ©tfJici^w^m^s^ibfc^^dt^n^. <*:o#^ 

hl^©««!]®«»J^1-(0^±ili^S^b;tti$Si:-i^tC, SY 
NCH_I NT_I NFO^OS 4 1 ^idftbTfUD 
ii;t>.Dv;-yi7 • h 3 6 3 lC)gaiT-5o lEUlO 

4*i?)jl^$n^4 t*-y Vm^-^^ H^HCA-r^Tl^-Slt 
$Stt, mO}i,^ai>yi/ • rt- >;/ h 3 6 STi^e, I EU 1 
0 4»C«$nfc4 e>y h0im'^i7 h^l/t I EU 1 0 4-e 

;!»^^WrL-.y h 3 6 3 ICTTCX hT$nTVi-51f^*s 
*n«. ^E-®IS|gi:-i^(C I EU 1 0 4:*^e,iiJl3 3^^*fJ 

iano.- h 3 6 3 \zmm-^ti^mm<Dm^.^^ii. mo 

ii<?f~mm:i~y h 3 6 3 *J«l«S5fe«|5|ffimcDrt$i: 
4) A> • T^-rXA-jy^t U^-> : fJOii^Sfl 

ffi^ff^^j^^-f >3 4 of^mx'i Eu*^e,sft$ti^ 
*\ afe^iMa-t'DtA^1-©^»J^1-'^i7 h;p*^'7-i'>3 4 1^ 

T#j*l/v'X^4 1 2 (04) CD— OT^-Sx PCl/v' 
^ (PSR) «5t®PSR (PPSR) lxi?X;S'lrt)X 

hTsn, ^i^xm^mit^ui^T.^ (csr) Tj^ifgN 

U-yxi' 4 1 2(D^(D\B^mitmi'i^7.^ (PCSR) 

[0 10 8] hv^y- A>H^CD7 Kl^Xtah^';/^ 

©tLTtfff^n^, PCDv'-;;^ • h 2 7 0« 

h^>yyffliC20CD^-XU->'7.^Sr^-fe, C:n^>«^ 
{C:itt«^i^X^'4 1 2 (04) ©-aSTSO, etWJc^ 

h^y/-v\t. /\>\^y(r>7\^u7.^mwt^rzmzm 

iS'TBRTabS. 

[0109] mo^^^mm=L-y h 3 e s mtEum 
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ook-up) 7^-:/;P^iiUT. -entcMa#tte.n 

WS?X^*-CO:t7-fe>y htLT> liS©INT_OF 
FSET7-03 7 3^^fiLT7''J7x>75"PC$iJ!S 
OL-.^ h 3 6 4-\jS$n-5>, hjl- • 7 HU7.«, :t 

e. #fc±fi[ t: >;/ H icang-rs fc*ttT*«> ^ n-5 i ^ fij 

.^^d^s^o zcDtzib. jbn^ggcDjiji^JB^jtsns. (* 

10 ?8iaBST«2' k*y htta i ' SB®f>y h(7);:iT* 
5. ) 0iJA.tf h7->y<DS^*«0*^^2 5 C 
nSrSlf >;/ m-C«-ri:. A>K7 • THUXttStf-;/ 
h- h^-;':^S^*2 2 tf-y htTBRX h7ffi®«^ 
JcSiiSf h7<>y##»r2*ffO!)Tfi:k' 

^ibtxrzm^/\> Yy -7 V\y7s\t.Xtl3 7 3<D—Dt 
LT7''j7x-y^ • -tl/:J7^'PF_PC Sel390 
(04) '^M^.n. iX:®Th*l/Xi:LTa«?$n, -€-r 
20 7x-7^$n^o TBR Pv'XiS'Sr^effl 

Vrzh^yy^<D^i7 hJl • A> h*7 • 7 ]^UX\t±T 1 

*^a&S. «»JAtf T L B h 7 >y yttiiS3i»C||fTS-&-5«eMI 

y5>5^®»ffl$:t^^57^t^iT. /hSf® h7>y • J\> H 

ffl^i?^*nTVi-5. $?>{C, iisa h7-y • /'N> K7« 
^^UlCt). ««JA«, :t> • f^-y^ROMfCfeSfiiCtCiB 

y -:f\■i±.mVfzVU\Jmf^fz\'^X'h^. nmv'y-y •:f<D 

^^\±m<nhvy■:/t.m^\^n. o~7®$bh{c:/j:-pt 

ii^$iJPrL- h 3 6 3 ii!jgh5-yy*^-^0!)t^« 
40 @4'©«iiSffi5feST*^iigi*^t, i^mUi^X^ (F 
TB) *^^.ii!ah5-yy • -^-X • Uv'Xa' (FTB) 
h^y:/- :t7-fey hti^^T-5fc*tv-f 
>4 1 6±«Ii^m-rS. ^-OS 7 3 ' igftT^U 7x 
• •t:^i7:$'p F_PC_S e I 3 9 0-^Sie.nfc$£ 
m(D-^i^ • T HU-XttFTBUvX:?*^e)©±<2:2 
2}dy h^m^Lrz^(D-C, ^<D$>t{zmmh^ yz^m 
n^^Lrz3}iy h^m^. ^(D$>t\Z7m<DiLU ' t* 
-y h;5^i0^ViTli-5. bit^J^oT. ^iiSiS h 5 -y T' • 7 H 
l/Xttl 2 S/W h, •O^D 3 2 ^-H/5:ttSlftnTVi 
50 O^tKliJ^tlSi, 7'P-fe>y-!J-«M/i6"7-H'\:/^> 
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[0 111] 3 2ffl*fe«-€-tXi5lT<D^^Tl|3STfrS 

[0 1 12] timmmm-c\,i. -r^To^^«i^i:4A 

::ni:M^TUT«S8it«^vX^' (CSR) © 

:n\f-Amm<D^^v-^mui>7.^ (pcsR) izm 

fy^n. P SR©ZJtf— d^amlOP SR (PPSR) (CX 

■9-t»c}iil/v'X37 (PSR) F^cot:-:/ hTS^n^o SP 
SRCQfJ0i2i*-t^St:-:/ h75^-t-7 h^n^ti^v HC' • 
Ui7;5^^*ifcHh^-;/7^- U>?X^'RT [2 4) ~RT 
C3 1] *i±^*5J;O^07 (b) lz^t^o\zM.X^J: 30 
O tC ;^cS -5 . ffJ 0 j^.^^/'N > K 5 «ff tV>^-H$rPSRi; 

37-> (RTT) i^4fS:llfT-rs:&&fctt75^Pi-©:&S 

[0 114] I EU 1 0 4*^RTT#^<£|^fTf ^t. 
PCSR«, CSRl/v?X^'»C^7t$n, PPSRUv? 
X^'«P SR l/v>X^'lcm7C^n^CDT> PSRrtCDfiJ 
Oi2.^4>t^t'-;/ h«eift«tr^:7iJ7$tl-5. PF_PC 
SEL-tUi'5'3 9 Olii^fiSU'v'X^ • -t'^ h4 1 2 lo 

©tt'(Di|#«fe^v'7,^'x PCS: ;^ f>::/>j 

■r-5THU7.i:tTS*?-rS. x P C f^'f >i7 U ;<>rJ' 
3 9 4 t/N'T. 3 9 6 ^rSLTMBUF PFnPC^fc 

«EBUF PFn PCcDi'&ed^lgS-r-S):^!::^?^^ 

ns. xPCSrEBUF P F n P C t«7cT'^#*V 
^;t«MBUFPFn PCtca5E-r'^^*^»*lJfff«. S 
7c$nAc^C0PSR<^> f-l/aiy-i^^mn'Ps HyV-iz 

[0 115] aB-r'<#c:t«. T'D-fe-v-y-tih^yy 



7-r^cDIC|^C!|*^l/vX:$' X P C Srfigffl 

h7'>':/0U^'-> • 7HU7.tt±JELfcJ:'5II 
#«U'i^;^^'x PCC;^ h7Sn-&*^ yPv-5^-\'^^ 
^©$.t>Ji5'->-rS5fe<D7 KUX«SiJC0!t#^P>'A^' 

5) ^7. h : ^^awyp-t-^z-y-^^cSEW^stt. h^-y:/ 

•A>H5. ItlCCSR. PSR, U^ — >PC43J;I/ 
"A" W'v?A5' • -fey h r a C2 4) ~r 

a [3 1) •^t''^ X>'1-;;^-r^t^Si5WfCA'<yi77.v 

j^tti. m«??i))/h»:,^*^i}5ii/-:^xii' (FSR) ©1*9^ 
it^mmzn^ ^yv zfi^t. ibnts.\^^. h 7 • a> 

[0 116] V'y-j-:f ' )\yY^^-^=f'<7.nv^-t^}:i 

^ g »)M tc ?T t5 n ^ A- -7 ^7 7 7';5^$|JE $ nx V i s * 

•>'N>H^{ij£i^Si-r'g)^-:^X^cr)/N*«>^7-7y<fci: 
0. f!l0ii*-^<2|=*:^'J7L> h 7 :/Ma<7);rcJ?){C!i:^ 

[0 117] h^nfc h5->x*pjtur-r-5»c«, 

h 7 y • /N> h* ^ 1 SB^^t^ 2 gf^i-{c5^fiJT-5ij;> 

JC, ^^Uv'T.^'^WjfS^^^fi^fflbTxPC^&atr- 
L, h^-v:?'- A>K77!)tJKH$UTVi-5;^^'«vi'±tC>^ 

^^figfflLT. h^-yy • A>K^©^2g|5:5^CD$tScD 
7 KU'T.^xPCtCi^U. hv-;/y*^?)®'Ji57->^^ 
(RTT) &^ft-r-&ie5'g)5«*S. RTTttfijOii^!*-*^ 
^Sr«lDi^# (PPSR^PSRJC^Tcf^CliJCio 
T) , $ij?9$:x PCI*I«7 h*U7.»C^-r. xPCtCtt, 
/N>h'^©m2?[B5i-<7)7 Hl^X^iA-pTU^, ^2g6iJ- 

(d:, >"c h*>:> • lxv7,^RT (2 4) ~RT [3 1) « 
C:(DA>K^<D||lg|J^i-T©^>.^S^:<i:74^T^. ^2 86 

A>K7tt "A" Uv'J^^^'fiiAVN^K^JCioT^M^ 
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[0 118] 





mii^:— h 


0—127 




12 8 




12 9 




13 0 




13 5 




13 6 




13 7 




1 3 8 




14 4 




14 5 




14 6 




16 0-191 




19 2—253 




2 5 4 




2 5 5 




0 




1 




2 — 3 


iftji h ^ y 


4 — 7 





|WI«i MMU (TLB^-Sci^tH 

mmm ^^:'ji/ox5- 

NM I 

mm mmuuxj tlb^-s 

IBIW iBiiMMU TLBftEiE 



III. ^<^3lfT:x - h 

05«i Eul 0 A<Dummm»izy'—5'm.^^^^ 

:^Lfcfe<D-C*-5. iSx— 5'iS8Sf4, I FU 1 0 2*^ 

(REG ARRAY) 4 7 2 JCiS^nS. Uv'X^' 
• 5"— ^^U'v'^^ • 7T'f;U4 7 2 A^e./X-I'A'T. • a 
-■y h4 7 4i&at?T, l^v^X^' • y'r-f ;Pm;^A*X4 

^>h (Fuo-n ) roaea^iJffi^j'^M^ns. «8«gzL->;; 

h4 7 8o-n fCj:-pT^SK$nfc7'-:$'«m;'3A7.4 8 
2^m^hX, A-fAT^ • h 4 7 4 *;fc«U-vX 

[0 119] D-H/X h7 • h4 8 4JcJ:-pT 

I Eu 1 0 4 0x-:j'isesgp^*^^fi£^n-5. p- h/ 

X h 7 • :i- ->h484«IEU104<!:CCU106 

Fpi©x-^ejio©a€:aa-r-5. ecu 

1 0 6©7^— ^'ffl+yy->i 1 3 4*i^aiOUiL;tP— 
K • T'-^tta-H/X h7 • h4 8 4 JCfcoT so 



n— h' • • AX4 8 6 <£:igSLTl/i^X^'i3^J4 

7 2^x^)11$ tl-2>. ecu 1 0 6©x-r5'ffl^-Vy->3. 
trx hT^n^T^-^W^fil:!:^';/ h©^^BHA;^4 8 o 

[0120] IEU104 (DM'Mm^^^it I E Ut^- 

iii^ffl^fs. ^^m<Dtff-mnmwxit. i Eu«im 

EUx-rS'MSSti I EU 1 0 4 ©Sl^f '<T<^>x-3'M 

Bsx u-^ > h rBi©sigcwv'-^teji<&$6Sz: bTfr -5 mm 

S:«g;^TVi-5. I EU*iJ»iS8Stt^^/':t'<7>H • A 

X 1 2 4Sr^SLTfi^^^&Sft-r^t. ^nirj«:i;Ti!i 

4 9 otCcfcoTsm^n^. *^B>/3oji?jiiiM^jT-tt> 

ET^a— H • 3.x h 4 9 OttI F I FOVX^ • 

X:5'2 1 6. 2 2 4{^'^lt$nTt,i^ii^:;^0^^-fe>y h 
^SffiL-T. xn-h'-r^. 8^^^-r^TOxP- KCO 
^-V" U- • f'x^y;^ (CRY CHKR) =L- 
>y h4 9 2, fe?^i4f^x<y* (DEP CHKR) ax 
•yh4 9 4, rJ? efe^SoLX y h (REG RENA 
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ME) 4 9 6, ^^^fr (I SSUER) O.--;/ h4 9 
8. *5j;tJtjiie$iJ«P:x-«> h (RETIRE CLT) 

5 0 O'vMe.tas. 

[0121] +-V 'J - • ^'x-^;*; • JL--;/ h4 9 2«E 
xzi— K • h4 9 0;5^^$iJ||7-Y>5 0 2 S-ijSS 

<t1f«S:S<a-r-5. =^^^ U- • ^xy* 4 9 2 ©filtl 

C:®$dl3Hf«tt. $'JW7-f>5 0 4Si(i*LTf?J<^ 
mi:^~v H4 9 S'vSIf,*!^. 
[0 12 2] «S4*Sg©8^^JCJ;-pTfieffl$nTI,i-l> 
V'JT.i' • 77'f;l/4 7 2<DU>';^:5'«:^UTI»«)X3 

7.3'ac«n.--v h4 9 G'NMe.n^. ;iwtffs«, ^^c# 

M«^x-;/;«7 • n.--;/ h4 9 4'vfcii|?>n-2). ■fe#M^ 
5^xy* • aL-.y h4 9 4<^ffi|«g«, 

L s n o^ft ^ 75^* c ti e> <D?65fe u- X CD V ^ -rti*^ 
^=L-y h4 9 6^2ie.ns*im(i^jcj;oTSisij$n 

•5. 

10 1 2 3] «a(CE-rn-K • h4 9 0 ««g 

m^^©J»7^>5 1 0 ^&iS*LT^^^fT^--y h4 
9 8-vjt-5. #^^fT:2-->>' h4 9 8 j^KS 

1 2 SriiS* L-T, ^^^^frOL- >y h 4 9 8 'VjllS, -TT 

[0 12 4] jg»gt-rS«8«la-.y h4 7 Sfl-n 

•5JtlTafe^*^<i:-5*^(cjc:i;T, ^^^fr^- <y h 4 9 8 
■ i;uvi; ■ ^-i ^ )Uzm&i<D^^<Dmn 
^g8M-rs:ii3iJT'#-5. h4 7 8o-n 

tHtt^^jaA::^ 5 1 4 ^jiSLT. #<^^fTa- h 4 9 

»7-f >5 1 6^ijiffiLTUvX:J'5fe«:3.--;/ h4 9 6 
irSl^n. *:tS5?MI3«lfig3.-»; h4 7 8o-n 'vine. 



(25) 

<^<? 

$!l^A-7.5 1 8±»rMai-r*. AX 5 1 8±tc2iai$n 

Ac*j»«#T a(DUi?7.^-^mo ih^sim iz $ tifta^ 

XiJ^eSr^a--^ h4 9 6/)i^<D!^^^^iZ^-DXpm^ 

nrzUi^7.^'>&mm-r^:iti,z^-oxm}Si-$n^> 

[0 1 2 5] A-fAXtttWa-.^ h (BYPASS C 

TL) 5 2otj, -^mzitmmy-i >5 2 4±comm 

10 4 7 4»ibi^i&»Jffl|-r-5. AXftfJiW:!--;/ h 5 2 0 
\tmm:i=.yh4 7 8o-n ©#'«r©<*}R*^:^3' b, «M 

my^>5 2 2^m^VX. I'i^XiS'^^a.-y h 4 9 

U'i'X^ • yT-()\^4 7 2A^ibmm:i=iy h4 7 8o-n 
^mi>^^i)^Hvi)\ $>^\,^tmm:i=.y h4 7 8o-n 
*^?>lli:^^n-5)5^— 5'<lry\*'r AX • 3.- «;/ h 4 7 4igB& 

K555fe/\*X4 8 CvfiPP^JCii-pT, 
?T:3.n>y h 4 9 8 tcj;oTS*?$nfcSff!ff ©^-^©3^ 

nffytztbizumx^^t^iioii^^mm-r^, ii*>^<o^ 

20 ^iJ-^!^fTrL- -i; h 4 9 8 ««SgrL- .y h 4 7 8 

0-n ©&-*-v®i#^uv'x:S' • 'T—'$>^miRm\zmm'si 

tglCt-i)iltJcJ;oT. 9B5tAX4 8 0*^e,ffiltgrx->;; 

h4 7 8o-n ^'f-'5'^m^:iizt:W.mzUmt^, 
[0 12 6] I E\JUmm.^(D^K>(D=L-y htC«, 51 

h5 0 0, $1JI97D-$IJ^ (CF CT 
L) a.-.;/h 5 2 8. *3j:Z/^7*iJlf (DONE CT 
L) >;/ h 5 3 6*^^-5= )i)S$iJ1S|3. - >y h 5 0 0 

mm9^xmn^ntz^<^<D'^n^my)it^rz\-mmt^^ 
3.-yh^oo «A*x 5 1 8 \z^m-inrzmn'7-( > 5 

3 4±{C$iJ?g{t^^iia3LT. 1/>?X:$'K^J4 7 2{CX 

mf(r>m3kii \^xm:^m\zmm-ti>. 

[0127] igmum^-y h 5 0 0 ta, =&^^5r3gjS 
T^itr, PCO^'jpOh/it-fx'SiJWm^^^iJIW 
40 ^-f > 3 4 4 LT I F U 1 0 2 'vjH-l). W^<D^ 

^^mf¥tf\-x'm7x^. vtz^i-DX, i^i^icjijsf Sip 

^i4^^tc:j3< Z.iz-f)^Xt^(DX\ j^mMM:i—y h 5 0 
■rs. ft^JC. I F I FOVX^' • ^vX^'2 2 4(D-r 

~y b 5 0 oiti F I F o^^oMmmn^mmyo 

3 4 2 Sr^ftbT I FU 1 0 2'NiM-r)T I F I FOn." 

h 2 6 4<D->X h • :t^U-y3>^m!lh-r^ZLi:l,Z 
J;D, E5^n-H • h4 9 0lCigflP<7)4^h^$:SI 

50 ff«&S^<f5-i:LT-^A-2). 
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[0128] $ij|?70-$ij»:x- >y h 5 2 

h 5 2 8«^flE«Sff ©*f1=^S-:/7>^^^<0 8 t' y 
ffll^-f >5 1 8 t'<;/ h • '^i? h 

4 Od^^iST^^-f >5 3 2S:Mft LT§<a^n-5. 31© 
^T^Jiaiffl^fcioT, mmya-M'm:i~y h 5 2 8 

**iJWr-r5©»C-t-^;^tffi^*1?^7-r*<!:, -?-n?&*ijsij 

h 5 2 8 IZj^-oXT. hT^SnS. *ft##WP7D- 
12^] 4 7 2}^<D'-'m^U\^i^:^^*^<^Mmy^>5 3 0 

$n*t. $ijiai:7D— ©jffli:i->7 ^ttSPTb^i$'JW7D— 
ilg*(t^<&s^J^^l5-^>3 4 B^MSLT I FU 1 0 2IC 

(D8 h • '^i' h;^^■&^■^?43 0, c(D^i7 hMt, 

■r -5 </ciJEifg*4*^ ^ 5t « L T 1, ^ ^ . 
[0129] «^tC. ^T$iJ»^-5/ h 5 4 0 ««l«grL 

-■y h 4 7 80-n <^^^<D:^^i^—>'3 yizmT^mn 

80-n ^3 X'^^TSril 

m-t^hs ^Tmm=i-—y h 5 4 o«*ff£:-r-5^7S<Jiaf 30 

m^^fflP^'f >5 4 2±lCjtti5UT, Uz^X^^^a. 
Zl>y h 4 9 6 , h 4 9 8 , JiiS^JPzL- 

«y h 5 0 0 iS^W-^^ /^7.mW:i=-y h 5 2 0(C7^ — 

[0 13 0] fiUfga^-y h4 7 8o-n ^Mm^mm^\z 

t^^itiZ^*). I EU 1 0 4©$iJP®— :Rtt<&l^±L. 

—)\^-r^rcii>izl,t, <H*CD«SgrL--y h4 7 8o-n 
ii^^^Wif=i--y h4 9 8(C»5)-l±-5'i^®Ai3&-5. ^ 

igzL- -y h 4 7 8o-n itiii'^Lt^mm^^nr^rcit) « 

9 8i«lflg:a-zi-y h4 7 BQ-n «*rabT. mO<omm 
ya—1Sm::i-~y h4 9 6. 500, 520, 528, 

5 4 0 tzmn^-&^mm^'ii-mfj.ummn(o^o>-:f h 

IJfoT, il«e:3.->y h4 7 8o-n CD#^© 

*J1a(:7D-•3^'>^^-x3>©^M^SI eui 0 4©Sfj 



50 

^■y h4 7 8o-n (Dmrn^^itrii^-^"^. i£36<tar? 

ji7-'JXtf»filtga.-«y =^M»lf»a-.y h;^£ 
<!:coSijco«|g:3.z:-y h 4 7 8o-n * 1 2-:?eA± 

€iijbD-r-5«^T'b, ^iimn:i~y h 4 9 s ^^^^ 

K • a--y h4 9 Otc<koTI«lWSnfc^t*£:TS#^7 

'<-;UHtca-:::?tiT, n^<D^^^m^L. ^<D^^^ 

f^>i^, ^'^^Ttmmt. tti«ga.->y h4 7 80-n ® 

(D^^OMS t ^^JtJi^;'^: i -5 Jcnt o T ^ . 
[0 1 3 1] A) I EUx-5'JS^©»«IB 

7T-i';i'4 7 2T-$i^, b*^t, *^?girj;n«i EU 
T'-^m^p^izit. m^oommmizmmif^nrzm.ny' 

tt, i^VT.i' • yy^ )V4 7 2(D-mf}^'=t(r>'f—'9m.^ 
■5. 

CO 13 2] 1) V'-JT.'S' • y r-i )\^(Dnm 

5' • ^T^-'I'S 5 Ofi— B#A'<y7T 5 5 2. W>';^.5' • 

7T-r;i/gE^j5 5 4, xtitv^ i7 ^ b ^ 9 . a^n^^ts 

-bW^^' 5 5 6 «r-&A/-ei/>-5, ^^^WtCPv'T.^'E^^J 5 
5 4'v.i||en^5^-^'«i^^T'— ^'A^A'XS 5 8' * 
MS LT-S$/N*<y 7t 5 5 2 (C.toTS^DlCSiiSn'S 

-1';l/5 5 0'\ji5>n-57^-^'ttf '<TA;^.-tU^^' 5 5 
9{cJ;oT#M^t:$nT. «ia:(DA:'3A*x 5 5 8 (Sf* 

b<«2-p©) A^^>A;bA*X 5 5 8 ' ±tCiim^5nSo 

$ijiaiiA*7;5 1 s ±\zm\h^nrzi'i>7.^mmi^'(S-( ^ 
-y)vmmm^\t.-^nyy 7 ^ 5 2rt©§fi7'— 

umny.^ 1 8±jciiiffi^?nfc*'j^<t^«-»#A*-y:7r 

5 5 2*^e. l/v7>^ • yy^Jl^ns 5 4(*JC!)ifeaWtC 
^*;6-:?tt^n^l'-:^X5"vx-3' • A'X5 6 OSrlSKL 

ig^n-SmltS, -PtA'<y 7r 5 5 2H7. h7$^^;tx- 
^5'^^-B#A'<y77^CX hj^nitf-^^f-^ ' A*x 
5 6 0©/W A;^B5^*ili*bTm:^5'-:i7 • •bl^i'^ 
5 5 G'VjIl^g.^ltlCctD, ?gigg(D^<fr0^fTB#»Ci$ffl-r 
^^Itd^BjfgT^'S, $|J1S?IA'X5 1 8Mfi-I?jie.n-5$!l 
1S?<t^Jc:ctoT$iJtW^n-2>-tPi'^' 5 5 6tt, -B#A>y 

;i/BB?IJ5 5 4C0l^v'7.:5'*>f)CD7'— :i7<Di:^e.75iS:Ji#? 
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[0 13 3] *%?S®j!fjg||]S6«»UCJ:ntf, ^'f-^m. 

5 5 8 S:iiLT2-pO^W'v'7.5'«S-7^— ^'fflS:— P#A*.y lo 
77 5 5 2irS€riitrc:i*iT#s. l^gS«HC«. 

Ui'-y-JCiD— II#A*<V77 5 5 2©tt;S0[)5 Ui'X^'S: 
-5. l^vT.^' • 7 7'(';HBJiJ5 5 4fd:|S|i;j;5fCAtti:/3 

f^dtfc. 50C7)l/i^X^'^jU?LTA'X 5 6 2iiSS 20 
■feU'i7^5 5 6H. A*X5 6 0, 5 6 2*»e)§(§bfc 1 

:7r'r;Uffi;^A-x5 6 a ±.\zmmzBilj-^n^^o\zM 

[0 13 4] —mnyy7^(D]y'J7.^ • ±.v SttS6 
(b) (C^<D*SM75^^$nTli^o b-i/X^ • -fe^y h 5 
5 2 ' «8<l©>>i/;i' • ^-H (3 2h:>;/H) Ui^T. 
^'lORD, I 1 RD • • • I 7 RDji^e^J^SnTli 
5. Uv'X^' • -t-;/ h 5 5 2 ' tt4 • >7- K 30 
• 1/>'X:$' I 0 RD, IORD+1 (I4RD). II 
RD. IlRD+1 (I5RD) •••I3RD, 13 
RD+1 (I7RD) 0-fe«y NtLT^Seffl-r-Sdt'bpI 

[0 13 5] :$-%m(DWM^mm\z^n\t. vi>7.^ • 

7r'f;i'E??iJ5 5 4|^©^l/vX;J'<£aSLTlgtj--5{^ 
t>K>\Z. —nnvyy • l/'i^XiJ' • -fe>y h 5 5 2rt©l/ 
v'7.3'tt2ffi(7) I F I FOVX^ • U>?X^' 2 1 6, 2 

2 4i*i(D^n-?^nco^^(D+g^a^-->3 >{cS-::?ii 
*7-*T-;>5^+ 1 0 o-ejia$ns#^<^tt, mM2 

^ttio<z)ai:^u>'X:^7tntSr#flg-r-5. U;t*«^T. 

-?-<Dfir«5r06 (c) {'^LT^i^ J: -5 IC, 8i@<D«g 
(f'^&^Op-fe 1 0<Dm:^»^-:/X3^$r#Hg-r-5^'fJ 2 (I 
2 ) 0^-^\t. "f-^U^Vi^T.^ I 2RD;{)tS*?^n 

I 2 tC:J;-pT4/«$nfcx-^'*«^i^C0^«^, 50 



5i' 

«ajA«l5 <lJ;-pT{seffl$n^«^«, I2RDI/V7. 
^'(CT. h7$n;t-7^— ^-^AX 5 6 OSriSSLTfeiiS 
n, i^*<Dx— NfAy 77 5 5 2»Cj||0)g$n 
T. I 5 RDT^LfcUv'X^tCT. h7$n-2), 

1 5 (3:^^ 1 2 (c:J;-oTifc*^<^T, 1 5 tt, 

i:-rSA:^l3r— ^'«r— P#A*-y7 7 5 5 2' I 2 W 

[0 13 6] S^»C, ^^I2 **5g«sn-5<h, U-:?7. 

*^e.*iJ»r$nT, Uv'T.^' • 77-f;HH?iJ5 5 4f^«U 

ZL-yhSOOtt. Sd^BI^-r >5 1 0ii5*TE5^n— H 
• ^.-v h 4 9 0 7S^?>-^A?)n;tl/>'7.3'#Bg:7^'-;i/ 
h* • 'r—^if^^V-JT.i' • y 7 ^ )\'W3m<D-^%V'J7. 
^07 HUX$*iJ»F-rs, #^Io-3 Ji^jgiS^nSt, 
I 4 RD- I 7 RDICAoTUSfittt. I F I F 03.- 
h 2 6 4<D->7 ht|gB$t5^7 hSnX, lORD- 
I 3 RD(c:^$n-5. 

[0 13 7] 1 2 • '7-h*i^*«7!»iti^ 

ctntf. D<^— V3 > I 2 RDi I 6 RD©m-&-|±7>^\ 

T, h7LT:fe<fcii) 

^ I 0-3 CDli-rn>6>fcJ;^yy;l' • "7— Hai;^jW#Bg;i« 
^>'X^5fe€:3.:::y h4 9 6 J;-:?T^lDSn;t«^lc 
tt, ffi@^^ns. rnicj;0, — NfA*-y77 5 5 2 ' ^ 
• "7— K • i/vx^'cr)->>i/;u • ^>;?t l 
T<sEffl-r-5J:t75^pItgtr/j:-5. I o-3 A^iije^n-S 
— PtA'-y 7 7 5 5 2' \t.'yy^)V • h* • I'v'X 

\z. Vi-fn*^co^^ I 4-7 (DUff fS, ^■:f)V • HttJ 

[0 13 8] L-i^X^' • 7 7-f-'l'iHJiJ5 5 4®ifeSetl^ 
tt«07 (a) ~07 (b) tc^^nxii^. *»BJC0 

7'f;UBe?l|5 5 4tt4 0j@0!)3 2t«;/ MiW'i^X:*'*^^. 
^^^nrti^, ircDU-vX^ • -tr-y hfiUv'X^' • -fe 
■7 h "A" S:^fifeL, -^-X • l/-:/X^ • ir-y h r a 
[0. . 2 3D 5 6 5. tUffll^i^X^' r a [2 4. . 3 
1] 5 6 6*^?>^t%hy:/--fe«yh, *3 J;tJf 8 flOtllffl 
h5>y7'- Ui/X:^ r a (24. . 3 1 ) Aie>;^t-5 ->-^ 
K-^ • U-vX^' • -fe-y hiLTHfiESnTt^-S. ffl'^© 
:t'^U-V3>T«, m.mUi>X^ra [0. . 3 1] 
5 6 5. 5 6 6tt®S&5^-^ili8Sffl©^vX^ • 7 7^* 
Jl'gB^J(D7i7 5^-< :/ "A" Ui^T.^' ■ -fe y hS1«|«UT 
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(0 1 3 9] 0 7 (b) {C^-rJ;^»{C. h7^;;y-Pv 
T.i' r a [24. . 3 1] 5 6 7 S:X'7«;/yLTTi^x 
^•f • V'JT^^ --^y K "A" (C^LT:fetttf, l/v'T. 

r a CO. . 2 3) 5 6 5 ©Ti'T^-^ • 7. • -t 
•y h<h-'i^lc:7i?-fe7.T-5:i<»:7JJpJffiT**. "A" 

J?$n^. U'vX^' --fe-yh "A" (7)CCDt>Jli«, fiJO 
©|lff»c;J;oT0 7 (a) {r^-r4*!S»cW^tcJ;oTM 
[0 14 0] T— 1 0 0 tCct-^TH^^nfc 

?IJ5 7 2 Srffifflt"^. l/v'X^' • 7T'1';HH?<J5 7 2 
tdc, S-irji^e 4 t'-y h*iCD3 2i@<DU>?7.i^ r f 

CO. . 3 1) A^e.«fiESnTV^S. f?lb/h3»^^v'X 
5' • 7T'f;l'5 7 2fil[»Ck>'X3' r b CO. . 3 1) 
CD "B" -fe-y h tLTiSSiWIC#8S-r-5C:ttjpI#gT$) 
•5. 1 0 OTtt, eiCD "B" -fe-y 

v'JJ^iS'W^tlj/MS-'iS^v'X^ r f CO. . 3 1) <r>^^ 

[0 1 4 1 ] ^3©^— ^'iS!S<£:«-rt)©i:LT. 

U-vX^ • -t-y h 5 7 4*^0 9 JC:^-r J; -51^18: 

"C" l^'JT.^ • -k-y h 5 7 4tt3 2<@0 1 f 
yV-U-JT^^rc CO.. 3 1 ) *>e.:Kj5£$nTti 
^, :/— ;U • U'JT.^ • -b-y h 5 7 4 0;^-'^lx'— i>3 > 

tt, y-;i'S5ISE©iig*<£:/-;u • Uv'x^' • -t-y h 5 7 

1/ v'X ^ ^ffl f S ® i: *f P WT- * -5 o 
[0 14 2] nWiih1SlL!^l-i^7.^ • -b>y h 5 7 2<i:y- 
• l^v'X^' • -t>y h 5 7 4tt)R;6r^, S6 (b) td^ 
-rSIS— B^/'^-y :7r 5 5 2 il^UT— 4^5^i7 5=--\'C7)-S$ 

;PiB?iJ5 7 2, 5 7 4<Di|ii:|gi;fc/i5<i;5f::^^;^n 
TV^-5Ct1?*-5. ^Tj@**g^Jt?tt. ♦stt^n-en6 4 
f<y hi 1 V\ZtS.-oT\-^^. 

[0 14 3] #»roiiiO©!!#^U>'X;5'd^\ U-v^T.^IS 
3fiJ4 7 2fC'>J&:< tt)ifeaW»C?r-fiELTtiS. 07 

(c) C^rJ:^»'^ U'>»X^'iB?!l4 7 2IC«^a«ItC?? 



(28) 

54 

*-^-t^y=y7^d>\%ti—^)V'7.^v^'-^^^y^ (ke 
rnel stack pointer) 568, 'fu 
^Lv^^^\^V7.9 (PSR) 5 6 9, IB^'P-fey-tJ-^* 
^U'VT.^' (PPSR) 5 7 OiJcfclXSiHO-P^yD-fe 
•ytJ-*^liU>'^^'CDgE^J (t PSR CO. . 7)) 5 7 
Id^eJ^t-pTL^-S). ^0<D#i*lxv7.:$'«7-+x^5^ 
^ 1 0 0(D&RJr{c5}-«[LTViS, ^W7YV7.^i;:.U=f 
• AX3 5 4«x-:?SraJ?L.T, '^F^l/v'X^'^fe 
"A" b. "B" l/v'Z^ • -fe-y Vf^-nmi.'&t^tz.^b 
10 (Dt)(DT*-&. #aUvXtS'«5i!)#^« "A" 
"B" l^i^y^rS' • -t y l-*^eUv'7.^«:SiRL. 

[0 14 4] • X^'-yi/ • ^O^' • 

20 ^CDl/v'X^'BH?ilti7'D-b-y-y-4^^W>'X^CQ 

o (cT^iB^^^:^— X'A (inheritance m 

e Chan ism) ^m^-t^fctbiz^m-^tl^. mm 
eSM«yp-t>yitt^^U--:/XiS'©fST$.^. -^SO. 

i?=^1-T-»T $ tl ^ ^^*^*fj^:-r ^ SB tC * ^ D -fe 

PvXr5'fei¥M«&^x-y;^ •:x::i<y h4 9 4t + ^ 
'J-fe#M«5^x-y;<)4 9 2 {Cj;oT*iJ»f$nfc«^ 

[0 14 5] >^D-fe-ytJ-^^ffi^vXiS'<D^#a-K • t' 
>y h®^5tt^SMtc**^&-r^-B$:/P-ir<yy-^^Ml^>' 

-y h fctt *t-Bt y p -k -tJ-^^ffi 1/ 7> 37 tc A o T (.i -5 ffl 

n/c:/p-b:-yD-4^^^>^7.^fit*^^3lfT$n-5. ^^sii 
5'fil;t*lt;i^P S R Uv'X^' 5 6 9 tcGjil;^ ns. ^(Dffi 
[0 14 6] 

SI I 



50 
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PC R 

IF_PC R/W 

PFnPC R 

uPC R/W 

xPC R/W 

TBR W 

FTB W 

PBR W 

PSR R/W 

PPSR R/W 
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mm. 

I FUT'Di'^A • ;*3'i;>^ : 

:/U7ji-v^ • ■:fnff=yL.-n'^y9 : mbuf 

, TBUF*5.tlXEBUF PFnPCH-e-n-? 

n(D:/«j h u-A(7):;*:(o:/u 7x 

WDii^/mT'Dy^A • iJ'>>:$' : mK)'^^ 
^S!SfeP#® I F_PC7 KUJ^-Cfe-S 

• 7—zf}U<D^—7. ' y K #x> hum 

•7— fiJOji.^P-:^-;'^' • ^n-y K 3 

^> • T— ^;ucD^— X • i/i^x:^', s 
> Srits^tciifT-r ;t * icfie^ s n 

•5. fiJDii^n>'-y ^ • rL- y h 3 6 3*^^>-^^ 
h^-vyS^^S 2fgLitfc©ti. CLOT' 
h*^X*«fibTl^^7^-:/JU*-l?©:t7-fe>;/ 

T'O ->—-:/ A' • X • ^vX37 : :/D->— v'-^' 

^ h-'i' • 7^— :r;uco'<— X • 7 K ux. ^x> h 

)\-\^'0:x.7mmi\^iL^'^m.. 7'n->->'vfij 

I0yp-fe>>-b-^*siu-:;x^' : f^4f*«iEL<^7-r 
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58 



CSR 



PC SR 



R/W 



R/W 



[0 14 7] 2) m^'f-^tmiCDmm 

*!^?l3<D$Tji^ii^JfCt«e-DT«^$n-5 I EU 1 0 4CD 

±, m^'f-^mntB 8 0 tistins^sccwffliiiiK 

[0 14 8] x-^iSK5 8 O0DA;^'r-^^«, ■fSlB^ 
h5 8 2. 5 8 4i3j;i;t!lEScD-K/7.h7 
. a.--;; h 5 8 6*ie.#e.n^. S?S:EP«i ( i n t e g 
e r i mme d i a t e) 5^— ^M«, S^Ott^^Jlii) 
jAiif (embedded) 7^—^ • y ^ —)\^ K i UT^ 
Ae.n, A*7. 5 8 8i|gftT:t'^7> H • h 4 7 0 

*^e.^^nSo ■&s^t>-a-n.--y h 5 s 2ttsi^x-^' 
;i'^':?'u^-y-5 9 2'vMe)ns. v;i/^:/ui'+i-5 9 2 

X3 5 4T*-5. 
[0 14 9] h 'J— A*>'^>#e)n^fiPM { i mm 

e d i a t e) ^'^7>K*), 5^—^ • 5 9 4I^S 
• h4 7 0*^?>li^>n^. ^ne.CD 

J-r:-;/ h 5 8 4»CctoTfffl[;&«-fr$n-5. 

[0 15 0] SSkD-H/X h7 • :x- >;/ h5 8 6 
gp^-^ • 5 9 8 ^ilLTC CU 1 0 6 t^;&f6]T 

I EUl 0 4'^<D'f >A*':7>K • ^— 
ttSISn— h'/X h7 • h 5 8 6i)^<b\f}y'—^ 

• A*X6 0 0^&il5*bTA:0^y5^6 0 2'Ne2l$n 
•5. v;i/^7'U-i7-y-5 9 2 <t5-y5^6 0 2*^e,CDaJ;'75^ 

X604. 6 0 6±{C3liaj$n-5. ^«|rL-«y MJl^A* 
X4 8 2 ' *>6)CDx-^'t>v;i^5^yi/i7-y-6 0 8 {Cjil^> 

n^o covji.g^T'i/^-y-e 0 8 ttT-4^5^i/5^-v 1 0 

1J- • 1 0'v3IS2:3<DaB&«:ii»ATViS, 

2|s:7— 1 0 0Tl|iS$n-5;^gC5^CD^^ 
—^f^-nnvyy^ 1 2'\2l^;i<i:7!>^T^-5. 

[0151] —mnvyrQ i 2;iie)07'— fl$^- 



ibtSIJtlS! l^vX^ : ->>if)V • 7-K 

sR*»e)D-H$n?). 

■ A*X6 1 8>&i^mLXtiitl-7)l'^-/U^1)-6 2 0^m 
•t^Zii^^-V^^, -mA^yyTS 1 2tS»Uv»X5' 

• ^T-r^ns^sje 1 4{cjgi^$n?ttB;^A'7,«, ^n^' 
n 5 IB© 1/ vT. ^fa^i^B#t'{±i:;»3-r-S) :i i oj*g»c-r 

-5. -IP^O, -&tt5<H*T-CDy-7. • ^>?XrJ'^&#fl8-r 
^2-D<D^^'S:mf^\zmtZiii)^-Vt^, -^A«>7t 
6 12. L'vT.^' • T'T'l'Jl'iB^Je 1 443j:lX-7;U5^y 

i/i'-ite 2 oisy^ h/N'':7>h' • p-v;:?.^ • 5=^— ^coe 

j||^&¥->7.xA • i^a-;;^ • -y-f i^JUCTilCfTP C t 

[0 15 2] •7;l.5":?'l/i^1i-6 2 OttT-;? hA-'5> h* • 
l^-yx^ • x-:5'fiiS:l'i?7.^ • :77--f;UE^J6 1 4*^ 
?>$.^V^tt-B#yN'-;/-7T 6 1 2 ?>iHt iCS^^-T^il^ 

m^r^mn^i^nn^'^^ l EU l O 4»rJ:oTllfT$ 

-mz-^^yre l 2fC#fiE-r55^-:?M«:fS*JC;?U7 
?|J6 1 4 a, tiJ0ii^5>-*;fc«fl&O«»m#^#*5^3feTSJJA 

[0 15 3] 1/^:7 +1-6 2 0<D=&^f4->7,T-A • -tJ" 

40 -ii;)].- :i-^u-zy3 >mtzmsi-^nrcUi>y.$' • 5^- 

^'ffitt^iS5 0^T34f7;i.5"7'Ui7-y-ti}*A*X6 2 4^ 

iSSLTSf&AW/IX • OL--;; h 6 2 6^m<in^o ^ 
cDyN'-f /N'7> • :i-y h 6 2 6 i/i^-y- 
A^M^iJODSa^iJ*^ 0 . ■^cDxtKDi^-rnimzmntcy' 

7. • a- h 6 2 60DA*«. v;i/^:/i/^-y-5 9 2*> 

^lii:b/N*7. 6 0 4 ^SrigS-r-Si^^I/vX^ • 7 K UXJt 
^x-^M*;t«fiP{il®B|gcfg, A*X6 2 4±trjiim$ 

n-5«ies5^*-e0Uvx^ • x-^'M, sibcp-h/ 

50 X h7 • rL- .y h 5 8 6*^e^'^;i/SI&A*X6 0 OS:S 
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^ p— H • ■t^'y > H • t'-^', ^(Dtti;t)A*x 5 9 

-5. 

to 1 5 4] X— rS'fiA'-f/IT. • a--y h 6 2 6A^?>r? 

6 2 8±Jrm;tj5nT. Sii5 5-:3*-CCDU'>?7>rS' • 5^- lo 
— 37-A*xt, SS:a— hT • ^n<y H 5 8 G'v 

3 

[0 15 5] ism:3.-y h4J-EA*7.4 8 0\i)V—^ • ol 

-■y h 6 3 4(D:t^u—->3 >^mvxm^m^tiri^ 

• N6 3 4tt^©A:^*^^§« 
S nfc 5 fflO U- i^X ^' <a SSCt'- 3^ ii8S ^tt ^. nfc 

:^>7 N 6 3 4tt>'\'-1"AX • h 6 2 6;^^e)A'X6 3 

0$ri!iSLTjM^nT#;t SOWUe^y^^' • T^-^'ffl, 

7 K 1^7. • AX 3 5 2 vxm.<^riT^rcm. i f_ 

^-f >3 7 8 ' ±fcjia5^nfc$ij^7D- • 

-t«y hfflS:§<s-r-S), )\^-^ • =i--y h 6 3 4«. ^Wl 
?>llt)ii3$nfc:4-'^7> K • t"— 3^(15:5^— 3^ AX 6 3 

CO 1 5 6] • a- .y he 3 4fCJ:oT§(i$n 30 

/tl^vXi? • x-^'fit«, ^^Ui^X^ ■ 7 Kl^XiSj: 
O^X-^ • AX3 5 4±<£teiSISnT, atg:ir: h 6 
4 0, 6 4 2. 6 4 4'v2ie>n-5. mWmz\t. )\^—^ 
• =L-y h 6 3 4«Sii5 3-^$TCDU-:/X5' • :t'<5> 
Kfii^;U-^ilS;'3/N*X6 4 6, 6 4 8, 6 5 0 ^M^V 
Xmm::i--y h6 4 0, 6 4 2. 6 4 4 G)#>5r 'siM'S^ 
flS:ffi;lTli.g>, :$^T—=^7-^'^y 1 0 OcD— 
+5^^5^-VlCcfcn«. «^2-^^T©^^^|5lB#(catg 
ZL--yh6 4 0, 6 4 2. 6 4 4{ZMVTtii'tZ.t-Am 

tit 2-r)<D»tif«MtD-:^-yi7 • oL-y httitg«ri$;t-e-«) 

[0 15 7] ALVOmm:i-y h644. ALUl^ 
m:i-y h6 4 2Rt/>'7^'aiga-.y h6 4 Ott-f-tl 
^*ncom;^PvX^ • h • A*X4 8 

2' ±lC:iM(±5r^, ALUO <»:>'7i5'^tga->;/ h 6 4 
4.6 4 0*^^,#fcm;^x-^t)r?»)/jNfc,^x-5'igSS 
Jct^8^$nfe^ffl3g»«ltga.-.> h • AX 6 5 0 ±\zm 



• AX 6 5 2*^. f?«i'>Sc,«7'-^SSSA^e,«ltga- -7 
hm;'3A*X4 8 2' 'Visit ^)nTt^S. 

[0 15 8] ALUOmtla--;/ he 4 4ttl FUl 0 
2©y«j7x-y^^f^<!:SStD-h'/Xh7 • h 

5 8 6(D7'-^J*f^<Di^:^$r-y-;J?- h-r-2)fcJe)(C(g3B7 
h*^Xtt«:^fi£-r-5«^JC^)figffl3ns, ALUOMtg 
OL-y h 6 4 4 ICJ:oTffSL$nfc<g«7 h* U-Xfllti I 
FU 1 0 2(r>^—'fv h • 7 h'UX • /\*X3 4 6<i:CC 
U 1 0 6 (r>n-^\Z^m.^X\tz.]iixtin7. 6 5 4 ±tCillttl$ 
n. Hfro.--:/ h®!feS7 H UX (EX PADDR) 

^t^en*. 7';'^e5 6tt, ALuowtga--/ h e 

4 4 trJ;-pT^/$$nfc7 H UXCOiSSYCSB^J-^^X h 7 
■r-5;^c:ie>Wfe(7)T*^o 7 h*UX©;iW(g«.'ft;g6^i'tttiS 
:^;AX6 5 8±»C:ilim$nT. VMU l 0 8 '\ji^)n 

3) nw\'\--^^'f-^m^<nmm 

'^\z. 01 Ua?¥il!i/MS,^7'-^iSS?S?&^Lfct)C0-Cib 
^n=T—9\i.. ^KD^-g-t. EP{i^|gc:t'^9>h' • 
AX5 8 8. EPfi|:t'<^>h' • AX5 9 4:fe<tt;!|fj*P 
'JT.^ • 7 h UX • t"-^ • A*X 3 5 4 ^^tS^^(DV 
-X*^e>Sfi$n-5, rJ'Wfti^Wy-Xtt^l-HS 
7^—;$' AX 5 9 8 SiiLTCCU 1 0 6 (C^$g$nfcf? 
l)l/MS:,^n- h'/X h7 • OL-.y h 6 2 2T*-5. 
[0 15 9] BPMfi^:r^^> h*«. ^m'^^-\i:^tiy' 

— ^ • y^X6 6 8 €:MSLT-7;U^yui7-y-6 6 6tCjg 

f mifcSicT'-^' • :7^-;i/h**/&^-ii-r-2)<l^&-r'5) 
^g-^tJ-i+^n-;/ h 6 6 4 IC J;oTS{i$n-5» T^P^ 
yUi^li-G 6 GtSi^ai^v'X:? • 7 h* 1/X • 5^— ^' • A' 
X3 5 4fcS<I-r^, inffl:t<7> h*{am2«f4M^t) 

v he 7 O'vjtf^n, *^-ti-$nTdi«E){U:^/N*x 

6 7 2±(cjitB$nSo j?ib'>Sc.i[a-H/X h7 • :i 

— y b 6 6 2A^<E>0:)-i y/'^'yy \^ • "x—^ (inbou 
nd d a t a) «. P— h • x-:5' • AX6 7 6*^e 
^•;/^6 7 4 »C«koT§lt^n-S. v;l/g^:/U;^+he 6 
6. ^';/^6 7 4*3J:o:atg:i::i-> h • t'-^' • U^'- 
> • yN'X4 8 2" ii^ib<D'f—i'iit-7Jl'^-^Ui7D-6 7 8 

©A:^;*^e.§«$n*, v^u^yuiz-y-e 7 8«S#?ni 

Xt-A' i7ay'^coi^D-^^)l.z:tlz. v;i^5^7'^^'-y- 
I±S:;^;n*X6 8 2S:iSB&LT-S#A-;/7T 6 8 0 tC^^ii 
*n5Ci$:PltUr-rs. -NfA*>:/:77 6 8 O«06 

(b) iz^-r-m^-^yyr 5 5 2' tmmmzmci^-:^ 

■ ±y h^tlATli-S, — B#A>;/7 7 6 8 0«^ e) 
IC*ii5 5{@STCD^>'X^ • X— ^'{t^— P#A-y77 6 
8 0*^ ^^*-BloT. "f-if • AX e 8 6 ^riS* LT# 

• A-X6 9 0$:i|iSLTai;^-7;i.5'7'l'i7-y-6 8 S'viM 

^cii^^T^^. vji.g^yu-i'-y-e 8 8H. x-^' • y\' 

X 6 9 2 SriSft LT. r^Sd/hfJc-S^ 7 -f )VW.m 6 8 4 
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n^nT. ' h 6 9 4 "f—^ • f^T. 6 7 2 . V 

- Y ' • AX 6 7 eiJJctXa^OL- h • ■r-:? 

T, <a:s^t)-a-jL- h 6 7 0 7&ie>^>L^nfcBPffl^'^ 

^>H<afe5ffiT^. A'-fAX • h 6 9 4««il5 

LT, A-fAT. •:x:^vV' ^ttnT. 7 0 0, Sift/hSc 
,i[D- K/X hT • h 6 6 2 (cS^^^n^c;^ hT 

• 5^-^ • 7 0 2 , ^iO^SISx-^MSS 5 8 0 <D 
^l/-^' • >;/ h 6 3 4 {C»i^$nfcr?lft/M^.^A'< /I 

[0160] • OL- h 7 0 4 (d:, A' 

-TAX • htB;'3/N*x 7 o o tm.W'f-^mmn'i 

/IX • A*X 6 2 8 i^n-e'no^tgin^y h 7 1 2 , 7 

14. 716 \ziikm^nt:Lmm:i~v vxij^T. 7 0 

6, 7 0 8. 7 1 0 iC0raTI^^ICx-^'iil8SSrS*?T 20 

[0161] T-^^T^^^I" 1 0 0©«i7jgSliiig«SJ{rJ;S 
A^;AX7 0 6. 7 0 8. 7 1 0 <D#4r ttgiS 3®* T 
roU'v'XiJ' • :t'^^>h* • f-^m^m.m=r-y h7 1 
2. 7 14, 7 1 6cD#^'\|B)B#|ceS|-r-2)Ci:;iinJtg 
Ta&-5. CineiCD^te^— h 7 1 2. 7 14. 716 
<D^tin7.\^mm=3-::^v h • X— ^ • UiS'-> • A*X4 
8 2" (clS-g-^n, t"— ^^ixv'x^ • XT-f ;UA:^;v 
;U5^7'Ui7-y-6 7 8'NR-r<l;5lc;ii:oTt>-5, SIgcx— 

^'«K«ltg^- y Vl^ttnT. 6 5 0 ^tSSgOL- .y h • 7^ 30 

' *}^-> • /^*X4 8 2" trttigg-r'S)fe«6tCl5tt-5 
Ctfcpltg-Ci&^o *^BJ©7'-+5^i7^^ 1 0 OtCJ; 
v;i.5^7'Ui'it*gtga- -y h 7 1 2 i??ift/M?c,^ 

ALU 7 1 4(Dmm^-y hintj/'^T.^mm'Pik.'^'f- 

^'iSSSiltgn.- y N • A'X 6 5 2 ^iS*LTBI&7"-3' 
iiigS 5 0 0 <Dmm:i~y h • f—^ '^)^ — y- A*X 4 
8 2' tCSggr-Siltd^PltlT*?). 
[0 16 2] 4) V'JT.^ '^-9Wi^<r>^m 

zf-jmny'-^s^mm? 2 ots^i 2(c*$nTVi^, 

-5 l^ttEPtt:t'^7 > K t LT4;i e.n;fc 2 O©^'^^ > 
KA^. ALU«{1|gaz:«y h©l-:3TS«[t^«ii!>»:A7^ 

ALU^Iiga--;/ h642. 64 4. 714. 71 
-7 h 7 2 2'\3ie)n?). Z<D3.-y h 7 2 2}tt, so 



(i^S:Jg3eb:fc#^^Ex=i-K • h4 9 0*^^ 

SltSlitALU^^Ia.--/ h 6 4 2. 6 4 4. 7 1 

4.7 1 6 0mti=s:mnh, nn^^^u-^fu • e-^ h<& 
ife^L. y-;i/jt«!iiig««*«amrs. m*Ax7 2 3 

^£raLTlt^S»(7)i^«?£A:^-7;i.^7'U';^-y-7 2 6 t 
A-f AX --L-yhT 4 2 -.|^B#{Ctej||-r-5 C t*J-C€r 

-f Axa.--> h 7 4 2\tmm<D-7)i^:/u{^-*j-mfitL 

rmm-^n. aw ax • a->;; K 7 4 2©A;^^1T«IS: 

S. AW/IX • N 7 4 2 Ote(DA*tt::/-;i'S5» 
l^«U • "T—^ • AX 7 2 4 • AX 7 4 

4±<D2-^CD:/— ;V • :^'^5>KAie.;^!:oTti-5. A-f 
AX • h 7 4 2tt«iS5 2t?ST®ra^{C||ff4'0 

• A'x 7 4 8 ^mm vxzf-)im%mm=L-y h 7 4 6 

'^eii-rs:: tTi'T^^o A-f ax • rL-.y h 7 
4 6«*S5 2<H*T©->>i;';u • t'>v h • • ^t'^ 

7>K-t'-;/h (CFO. CFl) SrWW7P-ifg*«!l 
P^1'>7 5 0. 7 5 2S:igSbTI^NFtCfe2|-r<5ri 

[0 16 3] y->>U«#x-i?'ig?&©3S0gB^^tt. itfej 
i^SAX 7 2 3 i::/-;HK*A-X 7 2 4 ±{CiiltU$nfc 
it«E*5j;r;t:/-;i.»»i|glHi<&, -eWA^'jt LTS«-r 
■5A;^J■7j^5'y^:i'1^7 2 6 Sr-^A/TV^?). C:(DAX7 

2 4«»ii5 2^i*T(D:/-;i.M«e-y h&rai^fc-^^pg^ 

2<@^TC9]tfeJ*S*t*-y h$rAX 7 2 3 SriiiSLTV;!' 
5'yUi'-y-7 2 6'\teiif ■^JWf^yV' 

^■y-7 2 6tf7)i^zr\^^D-(DAtimizmnrcmM<0 2 

->X5^A • a y -i; (D&i^-^)-^ ^ )miz:f—)umU-n 
nyjyi 2 Z^-^mMt^^t-tS^X^^o -B^A-yXr 
7 2 8 « 2 -DOaSTS^^WiS =1 1 *|SS5tt«. 0 6 
(b) (C^bfc-B#A-y:7T 7 5 2' t^31Wtcrai;T 
^l®ffliS,^«, -B#AvXr 7 2 SF^gO^&l/v 
X^' • X>h'J;6«v>i/JU- V1s^<^U^Z.b.-Q^ 
■5. ^2 0*ia;SW8j@<7)^@'f>^<^XD'y hO#>!rfr 
— 0(Dl/v'X;S'fctt*^IStt^nTlri-5;i Ctl 
«. :/-;USI»W«S«±gB*«^«tJ;oT1^0i^*t' 

[0 16 4] -B#A>yxr 7 2 8 «fiffi4ias-roai:^ 
©y-x- UvX^'\(D7i7-tx<&£«st-rs2ffl©:/ 

;P • ^vX^«tt->XxA • 9Uyfp(Iii^^^-ifp}VZl 
ttC:i-^5>K •/N*X7 3 6±(c:2imb. VjWf^T'U^ 
■b-7 3 S'vib-Sl^tSy— • -^-^vyY • t'-^'AX 7 

3 4 SrilS*bT:/— ;U • l^v'X^' • yy-iASi^l 3 2 
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ffi^J? 3 2«/09JwimSWfC^1-ck'5{C, H@C0 3 2 

7r 7 2 8 Ai?>(D5^— ^TjgiEL, i^T.'rlx-iPUyi; 
7 3 2*^e)S^*5J-:3TdJ;'3/N'X 7 4 0 JitCjitlJ-r^ C t 

AtT^s. v;p^:/^^'ii-7 3 sttn;^ 7 3 6, 7 4 0 

M<D^7^4-^y>\^mtiJ'^X 7 4 4±Jc:j3ltllLTA'f 
/-^X • h 7 4 2 -^teiHf ^. 

[0 16 5] Zf-)l'mWmm:i-y h7 4 6tt2<H©V 
- X li tc T ^ < Hfrf ^ ii A 

JttJ^-^oig^tc:^. v-7.fii«Sfa:*3<kDt??* [0166 

*i I I 









rslttrs2cfc0:^ 


> 


0 0 0 0 


r s 1 (ir s 2 J:0;^;^^^LI^ 


>= 


0 0 0 1 


r s 1 r s 2 ct 0 /J^ 


< 


0 0 10 


r s 1 ttr s 2ctO/h3&>^Ll^ 


< = 


0 0 11 


r s 1 «r s 2 (i:^b<^j:V^ 




0 10 0 


r s 1 «r s 2 




0 10 1 


^« 




Olio 

1111 



* r s = l^v7.^ • y— 7. 

a I V 









rsl«rs2J:t):*: 


> 


0 0 0 0 


r s 1 ttr s 2 J;0;*:*^#Lli 


>= 


0 0 0 1 


r s 1 r s 2 J: D 


< 


0 0 10 


r s Ittr s 2 


<= 


0 0 11 


r s 1 ttr s 2 i#L<7aii 




0 10 0 


r s 1 «r s 2 t^LVi 




0 10 1 




? 


10 0 0 


^ctt rsl«rs2j;0;*c 


?> 


10 0 1 


illSff:. r s 1 «r s 2<i;i9;A:*^l^bti 


?>= 


10 10 


SSJlS/f^ it« r s 1 « r s 2 J; 0 /JN 


?< 


10 11 


mmff-> r s 1 «r s 2 J;0/JvA^^bVi 


?<= 


110 0 


r s 1 « r s 2 t^bli 


? = 


110 1 




1 


110-11 



^^>h*t I EU 1 0 4'Sjie>ia^fiic©fiP<ii:j-'^7> 
'^5>H©ffi«<7)2t5T*^. SI I itmivit. * 



my 



zf-)]^mm 50 
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0 


Zero 


0 0 0 0 

\J \J \J \J 


b s 1 & b 2 


AND 


0 0 0 1 


bs 1&— h<;2 


A N N 2 


0 0 10 


O J. 


U O J. 


0 0 11 


U O X OC U o ^ 


A N N 1 

/A. IN IN ± 


0 10 0 


U o ^ 


H c 9 


O 1 0 1 


U o I U o ^ 


\' r\ T> 


n 1 1 n 
\) I 1 \J 


K c 1 h c 9 


vj K 


nil! 

U 1 1 1 


— b s 1 &— b s 2 


NOR 


10 0 0 


-bsl"" bs2 


XNOR 


10 0 1 


-b s 2 


NOT 2 


10 10 


b s 1 - b s 2 


ORN 2 


10 11 


-b s 1 


NOT 1 


110 0 


- b s 1 b s 2 


ORN 1 


110 1 


-bsl -bs2 


NAND 


1110 


1 


ONE 


1111 



* b s =:/— ;p • v-x • Ui^x^. 

[0 16 7] B) n—\'X7.h7mm:^=.yh 
mi 3«D— K/X h7 • h 7 6 0 (Dm^^TriLtz 

fc^Tab-S. ^— iJ'ijlKS 8 0, 6 6 OtCgiJ'SriC^Sn 
Tl^-S*^, n— h*/7. hT • h 5 8 6. 6 6 2« 

— -r^O^fflD— hT • :x:^-;/ h 7 6 0 tLX^m. 
T-5ro*^ffSbl'^. ^n-etlOT'-^'iS^S 8 0, 6 6 
0*'>?>©'r>:5'7x — 7,fi7 Kl/X • /'N*;?, 7 6 2*3j;t>' 
n— HtT. hT • 5^— iS' • /N'X 7 6 4 (6 0 0, 6 7 
6) , 7 6 6 (6 3 2, 7 0 2) ^J^SUTC^^. 

[0 1 6 8] P-H/7.h7 • h7 6 OJCJ;-pT so 

ffiffl^n-5T Fl/7.«, I FU 1 0 2i5j;Z^I EU 1 0 

mmri^UXX'Sb^. I FUl 0 2«{g«7HU7>Ti!i 

f^L. ecu 1 0 6 tvMu 1 0 sraogastcft^LT 

mm7\^UX^^S^-r^(DiZtiV. IEU10 4T«D 
- K/X h7 • h 7 6 0 H l^X • ^- h* 

^<^*^?¥aE-r-&«^, *5<fci/ccui 0 6/i^^D-H/ « 

X h7 • a.->y h 7 6 O^omif'i^Oy'—^ ■ 'J^-> 

-3'{S^tt<£rffio;ts!)('D-K/7. hT • a--;/ h 7 6 
0 h J^^jjn E U 1 0 4 Tiiiii^ * 

<. n- h7 • h 7 6 0 tJ:-3 

Tnv7 7lCB*Wc;^ h7 • X— ^«P-H/X h7 
• a->y K7 6 0{C-O>t*tt#ffit-^C:<>:;^>^'T^S. |g 

ux*#sg-rsD- ;^ h7#^*i#iis»cjije so 



—^^a— K/X h7 • rL:i.y h760A»^CCU10 
6'vte3IL. CCUt^— ^' • D— K • ->3 ><7) 

[0169] i^S7 F UJ^^^^WMU 1 

0 8*>^P— F/7. F7 • 7 FU7. • A*X 7 6 2±\zm 
tBSn-So D— F • 7 F^X«— )g:MlC«P- F • 7 F 
L-X • 7 6 8o-3 t'X F7^n-&. X F7 • 7 

FUXtiX F7 • 7 Fl^X • U-i?X5' 7 7 O3-0 iZyy 
5"$n5. P-F/X h7ftiW3.--:/ > 7 7 4tt^<^^ 
fra- -;/ F4 9 8 7!)^e,S(iLfc$iJfflm^^§ttT»;f^ 
L, D-F • 7 Fl^XiX F7 • 7 FU'X^U->'X:$' 7 

6 83-0 ^ 7 7 O3-0 fC5>>^T-5Z:i:<£SIS-r-2>. P 
- F/X h7m'm::L-y F 7 7 4 tt. p— F • 7 F UX 
<£^-;/^-r^fc«60ffifJ»fi^^SiJ1S|5'f >7 7 8±tCji 
ttJL, X F7 • 7 FUX45>;/5^-r-2>fc4e)<DSiJ||im^Sr 
$ijffll7'f >7 8 0±trMUi-rs. XF7-5'-^HXh 

7 • x-^ • Uv'X^' • -t-^ F 7 8 23-0 ©IfeSWtC^* 
fSf-SXP-;/ htCX F7 • 7 \^ UT^^y y^-t^<Dtm 
miiZyy^-^n^o 4 X 4 X 3 2 tf-;/ Fiti7 FUXJtIi 
0.-7 F7 7 2J3«, P-F*JJ:(yfXF7 ■ 7FU'X • 
^-:^X:S'7 6 83-0 , 7 7 O3-0 trA-3TViS7 FUX 
©&^A^|5lB#frA;^$nS» ->X5^A • i^P-;;i'<7)#^ 
■y-'f i7 ;UBt(D^^ V F ij «;/ i7 X • 7 F UX Jtt!!50||fT 
«, WP^-f >7 7 6^:^^LTP-F/X F7SiJ«:x:^ 
<;/ F 7 7 4{Cj:-3T$(|ffllSnS. XF7'7FUX{C- 
iScTSP-F • 7 FUX®??a!<i:iSSP^r-->3 >«, 
$<JiS15-1'>7 7 6 SriiaifiLTP-F/X F7©J^^n«;/ 
F 7 7 4^m^ni. 

[0 17 0] P-F • 7F^XAWMU 1 0 8*i^J^A 
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CCUD-H • >3 >CDBBi6i:l5|»tlC, A' 

6 Zt^i^UmzT \^l^7.-±U^^>7 8 

^{i, D- h' • 7 K U-7.«<^ffl nIflg;^CP- H • 7 K 
• 7<;/^7 6 8o-3 »'5-v5^$ns. ^tirxfS:^ h7 • 

5 0 0*»e>Sffi-r-5t. N7$iJiWrL-.;, h 7 

A^mVXCCV 1 0 6^<DTi^±7.<DWm.'S:'i70. C 
CU 1 0 6*i^X'C (ready) Srii^aiTSi. n— 
h'/T. h7$iJfflia-<y h 7 7 4«CCU!^S7 KL^;^* 
CCUPADDR7KU7.- A'X 7 8 8 ±tCiiai-r-5 J: 
5tC-kUi7^7 8 etCjg^TS. ^:07KU>^tt7HW 
:^ • A*;^7 9 0*ig*UT*fj£:-r-5;^ • lxi?XiS'7 

7 03-0 A^^#?>n^. ^tjci^-r *x h7 • "T—^ • i/v' 

7.:$' 7 8 23-0 >&»6©x-:5'«CCU5^-:$' • 7 9 
[0171] n- K^^Ji^'^^!^tT:i::i->' h4 9 8*^^) 

Ih-^tl^t. D- K/X h7$lJ^51aL-.y h 7 7 4tiD- 

K • 7 K • 7-;'^7 6 8 3-0 ©— ^;«)ii|;^$n;ta 

-K • 7 KU7$:7<y^-r-5>c:<i:$ffFBi-r^. a*?^n 

fcit#^CD^-y5^7 6 80-3 ttM^^^-fe-;/ h[*3(7)D-K 

4 9 8itU@^(D-Sim^0)&^2^^±:y h<DE<b^i)'^ 
©ctJCDD— K#^5r^LTti-5 5 tf -7 h • h^P^D 
-H/X h7$iJ?a?:i--y h 7 7 4-NMr. Z3>A-U-5' 
7 7 ZAi-gc-r-SX h7 • 7 Kl/X<£^LTVi;^Cli«^ 
P- K • 7 K UX«7 K UX • A*X 7 9 4 b 
T-tU-i?^ 7 8 6'viMf>n, ecu PADDR7HU 
X • AX 7 8 8±lcm;b$nS. 7h'^X©jSfit«> P 
- H/X l^rmm:!- •;/h774tCCU106 FbIT-^ 

0 i: 0 c c uB*i i-f^ mmmmzu-DTfrt) 

n-5. SIfTi DM (Ex I DM) fcn- H/X h 7*0^1 
:x--y h 7 7 4\Z^^Xmm-^tlTCCV 1 0 GtCML. 
TUiSn, ecu 1 0 6;^)^Ex I D<l<£-&trSjRx-^' 
^■f-(D*iT3i»-rst^p-Kg*«rSSSiJ-r.2.. ::cD 

1 Dfitt4 t*-v h • hJlt)^iE>U*). MP- HS^S 

mb/c-?-n^'n<Dn- K • 7 hu-x • ^•;/^7 e 80-3 

-5. :i(DIDM«. bfc*^r3T^^^ff:i:=.';/ h 4 9 8 
abSdijS^CCU 1 0 6*i^P— hVX l-7*lJ^a|^n•;/ * 



* h 7 7 4'\ilft]$n-5i. P- H/X h7$iJffllll->;/ h 

7 7 4H&«^*:»-a-3.->y h7jix-tj'^§«L, 

D-H •5r-:5' - AX? 6 4±{CjilllJ-r-5J:i:*WpIf 
i^Lm'^t>it:x-y H 7 9 8 »4p— H • ■r-3'?£:6^ 

[0 17 3] ecu I'O 6Ai^>5^-^'7!>ijgi91$tl-2>i:l^ 
I^JC, P-H/XH7fa?«Ia-.;/ h7 7 4«, CCUl 

0 6A^^Ex I Dfii<&§<ft- te;^. P-H/XH7 
$|JPZL- h 7 7 4tiP— H • T^— :$'Aip— H • "r—i^ 

10 • /"(X? 6 4±frilim^n^C:i:Sr»ie>-&^$!l^(t^?£ 
^^^ff=i-=Ly h4 9 8^m*), t*OP-H^ 
^tC^LTP- H • 5^-^'*tigaj$n-5©*>S:*Lfce 

[0 17 4] c) I E\jmmm^<Dmm 

20 [0 1 7 5] 01 4<;)^''f 5>iy0(d:, :/p-t!:-yy- • -> 
v'P-t •;/+»■• •y--fi7;|/«F«ggCT1i--fi^;l/To 

A^ibtth^i>, ^mmoiiummmmizjz^r-^v'i^^^ 
iooT-«. &:/p-fe>>-y- • -y-f i/;wtt2-p©T-y-fi? 

[0 1 7 6] T'Plr^v-y- • -t^-f i'^i'Oroi^tt, I FU 

1 0 2iVMUl 0 8«i^S7 HUX&^J5K-rS<t^(C 

ibf^-r-s. c:coii)S7 Hi/Xttccu 1 0 e'N.jien, 
30 n,-5. s*$nfc^<^-tu/ h^^^^ffl^^ ys^a. 1 3 2 
iprnx' I Fv 1 0 2^m^n^, ifuio 

2«:/U 7x-y5F • =L-y h260tIFIFO264 

-fe-> h«^-ri EU 1 0 4'\3ltT<0;t«i)tCZg$n-5. 

[0 17 7] 1) Ey'Zl-}^ • a.-yh<Dmm 
ET^n— H • =L-y h 4 9 0«^#^-ty H*M^Jir§ 
ttffi!-pT, ya±y^ • •*)--i^)\.lt)^^T-t^tiHZ^Zl 
- H-rS. E5^3- H • rL- >;/ h 4 9 0 «»@7-=^7- 

mmm^-^m^\zm-o'< ai^yi; ■ ^uyi;t Lxmm 

^nxi/^^. 7-^5^i7^^ 1 0 0(rJ;-pTsglS^nS 

&^"f:/SiJ(c, i/vx^Sff=i3j;oCjt^s 

[0 17 8] 

:V I 



^l^«b5o^^7>Htigffi♦ 
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70 



i|itt3-;i. 



nm. mm. mw. v^h^w^t&ojgs 

PSRCD^^-tr-v K 

x^ 

Uv'X^ • -fey hA/Ba#J 

Uv'X^ • ±y NA/BS«? 
TZ-^PMIScn-H : AND, OR;^t*0Dfg^ 

y-X • kv'X:?' 1 
V— 7. • Ui^X^ 2 
U-vX^ • -fe .y hA/BM#? 
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J^^rm^^n, ^^i^ h)\^0\iyht.tz^t•^^y^- 
}l\^^t2•0(DmSfp^^±.y h^o)nft--t^^^<D!^m 

h^^^mttztbizmmy^ > 5 1 0 
iBI6LTj2l?.n-5, 8<@©^i' h;U75i$iJ?a|^-<>5 0 6 

[0 18 0] 2) «J- • 5^x>v* • n.-<y hOpiffl 
*V'J- • ^x.ytl • in-;/ h 4 9 2 t±0 1 4 fCS^-f^ 

h 4 9 4 tag^iJlclbf^T^o =^-v U - - 
^x-;/^» • h4 9 2(S<ifji7-4^7^i7 5^i' 1 0 0 20 

ti2>. Lfc*«oT, 'J— • ^x-y:^J • n-.;/ h 4 9 

■ty^m^U'y7.^<r>^\^)— • yyif^^W.Vtzib^ii: 

•5 *McoviT 8 (i«^^-r^X7ii#«s n^, n*^i^^^ 

C:i:i£:^*glC-r-5fc*T*^. $|J^W7^' > 5 0 4 JifCiSI 
tbi$nfc*iJP^i^»:a:»3. 'J- • 5=-x-;;* • OL-.;/ 
h4 9 2«, • 77iytc?:=fT-£)5tfT^^<D||fT 30 

[0 18 1] ^-^ 'J— • ^'x-y;*? • 3.- y h4 

9 2«8iB©fije't'^-^a)#^IC-:?t»T^^-\'U— • \£y 

MbTti7iVi#^tC-r)ViT«. ^1' U - • '3^:iLytS • a 

h4 9 2f4:/Di/5A#^7. h'J— 
•J- • tfy NSr^^CO^^Ice;^^. bfc*«oT, «Bl?^1. 

=^^^'J- • t:>y h*t+^'J- • 5"x 
•;/;^7 • rL-.^ h4 9 2JCj;-pT*lHt$nTli-5(DT. 

• '^sLylJ ' =L~y hitnm—m^'^ U- • h • U 
i-fU^^. 'J- • "f-x-yiJ • a-.;/ K4 9 2:*««H^L; 
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®4'T«^fCjijS$tifc#'^{c^;c;-r-5+-\' >J- • f>;/ 
h«7'a-t-y-y-4^f«l/v'X^<3D4^-\' U— • t*-y h • D-ir 

[0 18 2] 3) 7'-^te?¥M«^^xy;«3 • zi.--y 

7^-^'fe?¥M^^x>j/:^3 • OL-y h4 9 4ttE5^n— K 
•i--y h4 9 OTj^^.JiJW^'f >5 0 6^iSB&bT8<@ 

#flg«3 2|BOUv'X^'S:-«tCl-P$aigiJi-SC!)tc:ji 
U;^c5t'-yhfflt "A" "B" */c«-/-;U- UvT.^' 

2 f>y hfiilCi-DT^$tlTti-5. r?iij/MS:,';^Wv'7>^' 
• -fey htt "B" V-JT.^ ' ±y hifcHftfn*, €-1^ 
^«*S5 3 OSTCD 1->'7,^#M:7 — H ^m-z>Zt 
t^-Qt^. 2-p(DV— X • U-v^T.:?' • 7'<'— JH-'i 1-p 

«^*i*-3Tt), ET^n— H • :i--y h4 9 OtCioT 

i2ia^n^^^k*-y K • y^-)i'\^j,tmmzi^m-^n^ 

i&*ij»rf -g) e: <t fc'tt ^& @ e<) t L T -5 . 
[0 18 3] 5^-^'te#M»5^x y;«3 4 9 4 fcJTiiT- 
^T^i'^^-V 1 0 0JC*5l,»T*ie^fc-5*fl^i3-Di;»/^ (p 
ure combinatorial logic)T 

»C^t^tlS^^<Dy-X • lyi^7.^^mt^M6fiHZw! 

i,zmfi^nrz^'^<D^9c u>f7.^^mii (Dm(D^wmm * 
mmizpm-r^^oizWii^t^. nyh^mt, E(d^ 

-^'te#M«^5^x>y;t)4 9 4tC:<t-:>TfPe.n-5, ^1- U 

"^-f i; )V(Dmiihm.mzm^\^n^. 

[0 18 4] 4) Uv'X^efe^O.-.y 

l/vX^'eiC^aL- -7 h 4 9 6 8 W^^^t"'^ 
T©lxvX;J'#!lCD I D^mm^^>5 0 6 Srig*bT 

^-:^x^'^fe#M^^*$lJ^2?^'f >5 o 8*iSdauT§it«j 

5. 8e<DX^;*>h*^e.<DVhiJ-yi^X*)«iW7-f> 

5 4 2 <&^?SLTSlt«?So cn^®xi/^> 

't'^^CD^-fe-y hCDit>Tt*(D^<^7>^*|^fT$nfc*^ (^7 

y h4 9 6«f&Jffll(i^©8XU/>hiB^JS:$fJ1iJ|^-r > 

5 1 2 $rSS LT^^^ff 3.x h 4 9 8 ^M^. Z. <D 

^yizLxmi^titzmmmmit. s-t-y HcDx-rJ'ft?? 
mmmm-^ntzm-^iz, ^fzmn^nri^u\^^mtE^ 

^'^(D^<^(Doi, ^<D^'^<Dmni)^^Ml,Zti-:>rzi)^\Z-0 

i^Tu-:;x:$'efe=SaL-y h4 9 6i)^fT-Drznm^Kt^L 
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^Sr^-f >5 1 eSrigftbTSfi-rs. OSO, 211<D 

[0 18 5] V-J7.^'^^n.-yhA'd6\tn7^bl8 

^m^hxv-jT.^ ■ 7 7-f ;i'E5ij4 7 2--^m^ntzm 

^'tt, ^^iS-rST^— ^'iS8S(0-^/N*-;/7r 6 1 2. 6 8 

o> 7 2 8 ic«*^nTViS*)WtLTSJ?3fn^, 

-^'JSl'V^X^' • ^r-f^Pe 1 4, 6 8 4, 7 3 2tCX 

6 12, 6 8 0, 7 2 8;5^e)SJ?$n-5. ^WCD#^*i 

1 4, 6 8 4, 7 3 2CDU-:/X^'*iii*?$n-2). -?-cD*£ 
», U'vX^'BJc*^::!-;/ N4 9 6«W;f:^T*fT$ns 

[0 18 6] 7'-=^^7^i'^-V 1 0 0{Cj:n«, -mny 
7x 6 1 2. 6 8 0, 7 2 S\inf^>.-r^Ui>7.^ • yy 

OOfiSg^^©#*fc:^*LTl-3(0365feU>';<.:5' -XD 
«;/ hTJ^ffl^Snxv^^. -P#A';/:7 7 36561/ so 

t:*fL.T5^-5'fti?M«?'x-;;:^4 9 4 IC .toTISgiJS 

Uy h^UvX^'dt^a.--;/ h4 9 6lc<J;oT§^t;:*iJ 

[0 18 7] 5) ^^^ff3.--7 hOi¥aB 
^^^ff^--> h4 9 8«, 5gff-r^-5^^(^-fe>;/ 
U>>7>^'eS:S:i— h4 9 6©ttS;^j<i:E-7'r]— K • OL- 4o 
<y h 4 9 0 »:ct^TSISSiJ$nfcl^^O«ltBSf!|:(cSt?li 
T*iJ»f-r-5o ^^^fr^::!-;/ h4 9 8«$)J^?5'f >5 1 
4?&SiSLT$g^$n75:atear:>;/ h4 7 8o-n 

ff a- h 4 9 8 M.^nt^^^m'^mts.^^'t 

U'v^T.^efe^a-^ h4 9 6*^e.§^tt"^i:, ^t^L — 

ZL- y h 4 9 8 «:S!S*^S:llff 4'©^eg:x:^y h 4 9 
8o-n *^^ffl^^^"^*'5>^:i^^S-rs. 50 
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[0 18 8] %ff-r'^##^^*iJSiJ-r^<!:, Uv7>^3fe 
^lL->y H4 9 eiaUi/T.^' • :? r-f ;U's<D7^-fe;3^S: 

75^M/(&-r^i:, ^^^fT:ir:-> h4 9 8« TEx e c u 
te OJ T^■r<l;5tCl■^*;t«2■:3£^±(D*Stga- 
•y^478o-n (Cdx-S^t'^lz-va >S:Mi&U, kvT, 

• 7 7-i*;i/fiB>?iJ4 7 2ffi^m^nx^it'j—x • X- 

[0 18 9] RmmtLx. y-^7-^=f-^r i o ox^ai 
S3n-5;^gg^>c9^^tti T^D-fe'v-y- • i> }ixmm 

TExecute \ i X^iCt ^o\Z. n^\Z^^ntz 

^•^S. Execute O^'^t E x e c u t e 1 # 
^JA«^ti^*nALUi:^«i/jN»^i!sJ¥ffiltga.- 

■y h(r^fT$-tt-2);ii:*iT€r^. ALU«tg:i--7 Ml 
0 1 4 (c:^-r J; -5 {c, 1 :7'D-tr-;/-y- • •ti-'f i';K^-riii;^ 

LfcT&^-pT. :kO>Zfu^':/^ ' i7)VXm 

©ra^sefflTscij&tTfrTavi. 0 1 4 tc*-r#^«, «s 

[0 19 0] ^Zfu^y^ ■■^'i i;)V<Dfi[\Z. ^^^fT 
rL--y h4 9 8©*8l«gttili*OjgSnS. ^ffi 
cD^S@c}^(D^^-fe-y l-cD4^?aitStg:x--;/ h4 7 8o-n 

m\znm-m-^n^, Ltcti^-ox, «3i^#(D<h^, $7® 
mem^xcD^^^mfft^^t^^xt^, la^l, r 

T-a-t-y-y- • 1. 5fiZ£Vib2. OiST 

[0191] ^4?^fTa-«;/ h4 9 sommxmmz^ 
<^^^^(Dm'ftizm^-r^z.tx$>^, h^^y^^^^ 

<£ I EU 1 0 4*^^i7ij7-r^ie:>S*^*^'5. :i©J;ei;^t 
Wi^mWx.y-\zm^LX. mm:i-y h47 
8o-n <^t^Tn*^e*\ *^li«««JA«jlffi^^£7^=i 
-KL^t^tCExP-K • iL-y h4 9 Od^^^l-gRfiJ 
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-03 4 O^&ijiaL-T. I EU 1 0 4-^tf^$n;t©(r 
fSJ^^fra-y h4 9 8«SflEI EU 1 0 4T«S 

:*$-B--5fcJi)IC^Bl^T*-5. I EU 1 0 4 75* h 7 :/ 
?a:'5<i:. ^'fJ^fr^i--^ K4 9 SfaSiJiaf^-f >3 4 0 ^ lo 

* ^ ^^*^*iiff $ Bti ici^M $ nfc y n -fe f 
-^m\S£^^^!t-r^tz.mz^'^^n=i.-y k 4 9 s p 

[0 19 21 7'D^^^A$iliaiOgiEnS:^M-r-5*?)a© 
^^li. I h* • =i--v h 2 6 2 iCctoTWS'J^n 20 

>*^S)*. ^^^tf^--y H 4 9 8(ifiJSiJ$iJiBlfI^S; I 
EUU:^->$tJffll5"f >3 5 O^iSSLT I FU 1 0 2 
-\M-£>. 4$au>'X:$'4 1 2©3*.Jt•f^e■r^)'b©*^S^? 

T'D ^-i/^^^OttS^P^fCi^^EbTlifc I FPCSIfT 

[0 19 3] 6) ^7mHst=L~v honm 

^■7Um::3--y h 5 4 0 ttfiS^n- h 4 7 8o-n 30 

^iiT-^x^^^-^- 1 0 OTtt, ^7$fJ^^::i-;' h 5 4 
0«**liffia-.y htc<t§;d-->^U— >3><^^7S-^« 

^•^Lfc^T'^i' h;U^&«tga- h4 7 SQ-n ^Z^^ 

-JXi'^^:x~v h4 9 6, y\*-i'/"«xsij|a|n-«y K 5 2 

0*Jj;Df5i]a$iJ^:3.->> h 5 0 O^ii^o 
#^!«fT^— h4 9 8«^-:^7.3'e5t«rL->y h4 9 6 

i; Mz^i^xmm'sim.ti.^mt. vx%^t^ zt^^ 
T^s. /uy-^xmm=i--y h 5 2 o«, m^=L-y \- 
t^^mti-^titz'T—i^^^-^-i ^-^7. • a.-<y h4 7 4 

fc. 3gjefW«ipa- h 5 0 0 tt«S«grJ.- y h 4 7 8o-n 

^O^^jU-i^T.^ • 7 7 -f ^I'gB?"] 4 7 2'V7'-57$:teii-r-5 

[0 19 4] 7) iije$fj^fl)a.-«y h<DI¥aB 

(omz, j&mmm:i-y h 5 o o«E-rn- k • zL-y so 



h4 9 o*^^.aa:^$nfcafc*ti#^-t>;/ h$r^:r^-r 

^. h'J-AJiiif:(^)«f(D&#^tC^7^fflla->;/ 
h54 0tJ:oT^7©9] (V-:;7) *t(rflt^nSi, 
iiiaSfJiaila-":/ h 5 0 OH. ©Iffll^-f >5 3 4±(CiiUl 

$n^t, PC I nc/s i z e$)JW«^AiSfJSI^-f 
>3 4 4±JcMtb$n^. ^Zfu-^y^ •^■^iPjVrilt 
fCSS4®iTO#<^*iija-r-5C:t*«nIftBT»-&. ^ 
^■fe-> h±{*7!)tjg2l$n-2)t. I F I ¥OmMK>U'm<M 

m)mmy-<>3 4 2±{cjttts$nT i f 1 F02 e 4 
[0 19 5] 8) mmvu—mm=i--y vcomm 

$ij^fli:7D-aW:3.-.> h 5 2 8«. a?i(D«g<t"#^-t 

$8^1 FUl 0 2tC«5A-r-^;^5J:5fc«if^-r-5. fWffll 
70— $!|}a5a--> h 5 2 8 fiE'x:]— h* • =L-y h 4 9 

o(cj;s$ijP7o- • y^>^^^<Dmmn'^m'm'y 

'f >5 1 0S:iilSLT«JtS-r«), Sa<DUv'X^'tS#M 

mW^^x-yti • h 4 9 4 Ai?>S)J»7a— SiJWn- 

'y h 5 2 8 'sjH^ti-SGJ-c, M'Myci—m'M:i—yh5 

2 8\:i-:fy>^^^<Dft^mfi^^wmmzm^-^tix\,^^ 

t*^T-^-5. l^i^X^'eJc^&a- >y h4 9 67i^?,A*X 5 1 

[0 19 6] S«ffll7D-#<ffo||ff traii#jc:, A-'f/'?>^ 

• a.-.;/ h4 7 4«, $1^7 0-1 tSdP^D- 2 CD$IJ 
»^-r>7 5 0. 7 5 2*i^)75:-5)$fJ^^-f >5 3 0S:«i 

^vxmmyci—(Dt^m^mmya—mmrL-yh5 2 
s^m^^^iz^m^n^o mmz. mmyo-U'ii9=L 

^-f >3 4 SSrSE&LT. I FU 1 0 2 '^aj^tT^I 

^. i?ji7-+7^i7 5"-V 1 0 OT-tt, $iJ»7D-$iJiSIZL 
h 5 2 8 ttfliiJiflla- h 5 2 8 ^<DAtimmmn=S: 

^^^xmmtfnzmi^ri>m'^ita>fy^izLxnm-$n 
[0 19 7] 9) /'^^ ^•{7.mm:i~y h(Dmm 

^^^firrL->y h4 9 8 «, /W/'?;^«||IJL- H 5 2 
Oi:«^^ICtafi»LT. U'v';^:^' • 77'-f;i'ffi?B4 7 2 t 
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m.mo.-^'j h4 7 8o-n f^<ri^'-^<^)^-^>if i.mk 

K 5 2 0 tti%^©llfTOm:^7x-X0raic#^i2s 
SnTt.i-5i^4'{C*-5U-v7.^' • yr^)V^mA 7 2rt 
0565fel/->*X^'(DTi'-feXS:$iJi95'f >5 2 2$:jibT 

h 5 2 0«A*-f /IXbT^fila--;/ hiaqU>''<X4 8 0 lo 

jg-rj;5tc, hai:^/\*7.4 8 2±jcjiim3n 

h 5 2 0(CM-r-5*!llWti> SiJ^W^-OS 4 2S:ilL.T^ 
^S!ffaL--y h4 9 8lrJ;t3TfT*:)n-5. 
[0 19 8] IV. {SS^^:'ja!l1fllrL--> h 
VMU 1 0 SCD'f >^7x — X^gittiai SIC^StlT 
li-S. VMUl 0 B\i±\ZVU\jmMUi>y ^ ' 
h 8 0 0 tl'g^y KUX (c o n t e n t add re 
ssable) ^^:U (CAM) 8 0 aA^-a^fig^nx 

/^-X ID(sIDC31:28]). (g«'<— v'*^ 
(VADDR [27:14]), ^-i? • :t7-t-y h 
(PADDR[13:4)). iS J;tX^4< ID ( r I D 
[3:0]) lC^J-fiJ$nTliS» i^a7HU7.*^fi£-r 

X^— X • y;U8 4 2rt(D 1 emoUi^X^ij^ib 1 

y;Hg?IA-y7T (TLB) 8 4 4 ^7 ■i' ^X^T ^ 30 
OTh'l/XtbTfieffl^n^o 3 4 t'-y h • Th'UXtt 

>'X^'fi;5S#lS7 h* 8 4 6 0±{i 1 8 k' h i bT 
X8 4 6©T&1 4H<y htLTff^n*. 

[0 19 9] ^ifiz-^-r=bh<DA^9—zfjim^\^-^yy 
r8 44izM.-Dif)^^u^^t. vMv^-mm^-^n 

-5. C:0«^«, MAUI 1 2{Ci|tt^$tlTliS^^'^ 40 
• 7;l/3*'JXA8 4 8$r«fflLfcVMUii5jih^>y 

T— ::/;i'8 5 o\,t7-^y'i7^\' i o oizj^-oxm^m 

;\ y->i • 7;Ud'UXA8 4 8«S^5E<D^«^->? 
«MAU 1 1 275^e.^vX:$' • -feu/ h "A" CD h^^^/T' 



7^ 

^lCj;oTx-:/;l/3g5lA*-y77 8 4 4'Nei||$n-5. 

Scbfc^^tti EUl 0 4fcioTSSlfT;sns. is. 

[0 2 0 0} VUVmmtl'Jyi/ 8 0 OttI FU 1 0 2 
*5J;Z^I EUl 0 4 <!:Oxa.7;i/ • -f >:J':7x-X<i:-^C 
^(i«^ld:SiJ12|5-f >8 2 2^£iSS LT. lEUl 

0 4^m6n. VMU 1 0 8*^7 HUX^tft©fe*tCi£ 
fflBJilTfeSZlt^jifll-rS. »jgi^J6«ajTtt. VMU 

1 0 8 tt^tC I FU 1 0 2 W^^S^S:Stt#tt-5«P<i 
t^litCfc-S, I FU 1 0 2*5j;t/l EU 1 0 4tt^»C. 
»J1S?7-f >3 2 8:tiXLf8 0 4 LTS*S:*|*-r 
SC:t7!>iT#S, »a7-4^7^i/5^^ 1 0 0T«, I F 
U«S5feL.TVMU 10 8 S:7i7-feX-r-5 CI ij&tT^ 
^. ^ecDifS^, f>^- (ffiffltf) $iJ^95-f >8 2 Ottl 
oit'ttTiM EU 1 0 4tcai:^;^n-5. 

[0 2 0 1] I FUl 0 243J;t;i EUl 0 4«^^fCX 

y-i >3 2 6iiJ:Zj^8 0 S^mrnVX. VMU^iJtSIPS^ 
yi7 8 0 O^m^o ^ ^ICI EU 1 0 4{SK*-»#aiJffll 

«#<&s<jffli{f^8 0 6Tai:^;T-5, :i<Dmmmmt. # 

-r^TzibiZ. ^-©7 Hl^XSrD— H • zt'^U— >3>{C 

fiefflT-<#*^ X h7 • >3 >izmm-r^^i}^ 
^'^-mz^^v^x^mvxif^^. (k«7Kuxcdx'^— x 

I Di{g«'<--:x • 7W-;UH«, CAM:x->>h8 0 
htEx I Dy^—)V}^itSimtl^iZ I EU 1 0 4 

*^^.jijgicccu 1 0 6^m<bn^> !^m^-i^tm^ 

I D7'('-Jl'K«> 7H1/X • -^-f >8 3 e^iSSLT 
CAM:i:i.y h8 0 2-\jg6.n-5. t"-:^;!/^^!;^^^ 7 

\htsv-iy8 3 0 ^MfiLTVMu©jiaiiD>?<yi? • a- 

y h 8 0 0 {CJifll$n-5. ^-O^^O 1 8 h* -y h&(Dm 
37 h*U'X«7 \^U7.tiitly-i >8 2 4±(ci±l:^$n 

■So 

[0 2 0 2] VMUftiJ1WDv>y i7 • ZL-y h 8 0 0 tt, 
y^ >8 3 0*^e)t>y h*5j;0:*!l1®|±J;^*iJiaifI^SrStt 

■1*>3 3 4, 3 3 2±tffi:^-r-5. {ESj^t^'J^SI^- 
Sfetti, 7:--f)vm^\nvyr 8 4 4^(d^-z:> • ^r- 

Six ^-tt-T'^TiSS^ ^: ij mi LT^ft^n-S. 
[0 2 0 3] S^{rCAMCLX-y h 8 0 2|^(Dx— ^' • 

•r--:^Mmmui^xi'm^m^^^ i eu i o 475^1^ 
n-r^z.nz^-ox^m.ri>ztt)ix^^. m^m^s 

I EU 1 0 4:!6>f)$!ltW^-r >8 1 0. 8 12, 8 1 

4, 8 16, 8 1 s^f^mvxmti^n^, camo.- 
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— ^ • AT. 3 ^ A\Z^m.t,ntz.7 \^V7. • /N'XS 0 8S: 
«I*L.T I EU 1 0 Af^^VUMWmuVv 0 • 

h 8 0 oiCctr^TSffi^ns. z.<r>'f-^\t.mwL&s 

(t^iraP$Cn:^8 3 eSrigSLTCAMaL--;/ h8 0 
2'xKHI$n«, -^-CDIS*. CAMa.->;/ h8 0 2rt® 

[0 2 0 4] V. h 

ecu 1 0 6 0)7^-5' ' ^>9-y:3L—-7.\z.n-t^um 

01 7<C*SnTliS. IFU10 2 

i I EU 1 0 4ffl»CgiJ-!?CD-1'>^:7x-X*t^lte.nT 

0 6{rffl«^Fn, ^'^t.'f—^m.^<Dlt.mzM.(Z\i\ 1 
0<h*S«nTVi^. I FU'1'>^'7x-7>(i7Kl/7> • 

HUT. • ^-f >8 2 4 Jilc:i2ltiS$n-2>VMU^^'^-i;^ 

• 7 HPT. *3<tt/:$ijffll7l'>2 9 4, 2 9 6±S:giJ'<r 

iH/N'T. 1 1 4 «^<fr-fe h^^S: I F U 1 0 2 tM^JlC 

i,xmmumm^\tmm'y^ >298. 300. 302 

^i^SLT, ecu 1 0 e-v.igf.n^. 

[0 2 0 5] [B|«tc. H V7.±.mtmW7 H 

• A*;^7 8 SSrigfiLT. I EU 1 0 4-\2l^>n§, ® 
:*Ex I Dtt$)Jffl)5'f >7 9 6<&M* L-T, lEUlO 30 

4CDD- H/T. H7 • ^n-y htwrB^Tg'J^JCgjg^n 
^.8 0 f y H*im:&|6]x-5' • /N'7.«CCU 1 0 6di 

e. I Eu 1 0 4iciii;^sn-5. Ld^L. y—^T-^j-'s? 

1 0 0 ©$7iillM0iJTfS. Tfioe 4 Vfmt/^ I E 
U 1 0 4{CJ;oT^ffl$n^. ±8 0 t'-y h- • x-^te 
ill;N*7.5rCCU 1 0 6(*3T^ffl-C^-5J;5tCL, Ji^^. 
■y-Tj?- HLTVi*<Dtt. 2|s:7— 1 0 0<D5I^ 

-rS'iSgSe 6 O^^S-r^c:t{CJ;-:>T. lEEE^ip 
7 5 4 (Ci^es-r^yf ib/MS-^<D:^^U-->3 >^&-9-Ji^- 40 

[0 2 0 6] I EU^iJW-f >i5'-:7x->^tS. g*. 
ffl^^, «|!tS. Si^»#&iiLT, *3j;Ut$)Jfflfi^7 8 4 
S:jiLT«l5i$n. SIKWJCjai FUl 0 2(CJ;-:?T{§& 

•5. li^iJWI^fil EU 1 0 4{CJ;.&&CCU 1 0 B'v 
ntC^UT, ^'^ffl^^-^ ^i^o. 1 3 2(D^T07^-feX so 
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\m^\^tL 1 2 8 t'-v • 7x';/5^ • ^'^U— 

[0 2 0 7] CCUl 0 6«li|»'^ffl + -\'>v->3. 1 3 2t 

OTti, ^^ffl + i-yv-i 1 3 2t±2 5 6i@C01 2 8 f 

(C;5:oTl'^-5. X— iS'^ + 'V -yvo. 1 3 4ia 1 0 2 4<1 
©32 t'-v H<17-H<Dx-:S'^X h 7-r2.«tl&fiSA 
^^^ffl^i'-yv'a. 1 3 2ix-5'ffl=^-\'>;/->i 
1 3 4CDrt^*»e)fiPll$lc:SIST^;S:V>^^g*i:x-3' 
S3jc«MCUl 1 OfcS^n^, ^^ffl^v:/->3.di5 
T.L.fc:l^«. 2 8 Htli^aT H UXA^T HU-7. • 
AT. 8 6 0 Srigft LTM C U 1 1 0 fCigS n-S. I 
D*3j;t^CeU 10 6 tMCU 1 1 0©*'<P— ->3 > 
^&PS-r^fc*?><75iiJ[lP$iW«#«$iJP^<>8 6 2±IC 
iittJ$n-5. MCU 1 1 0 A^MAU 1 1 2(D!gJ'S^C^® 
OT^tTSrlHB-rSt, 2-D<Djii^-r-5 6 4 tf-y HIS 
x-^J'teii^^'iaftl'MAU 1 1 2*ie>^^ffl4--v«v->3. 

i3 2'N?T*5n^. 2^<Di^mif-!&-m\zfs.^a>\%. =f- 
^ • /N*T 1 3 ^tmrny—^T-ci^^r i o o-c«. e 4 

jJtMCU 1 1 0 $:JiLTiia$n^<h. S:J<:t^U— -> 

3 xD^wt-iciit^snTVi^cM* I D ^mm'y-i > 8 

6 2S:iiiSUTCCU 1 0 6 'vjii^^n-g), 
[0 2 0 8] 5=^— 5'ffl + i'y->3. 134 iMCU 1 1 0 

^©ejiif^U-vg ><!iB{S|h11;t$)-5. X— ^ • P 
— )rt7.V7- :t^P— ->3>»i*-AW hS:#figT-# 
^©T. ^ 3 2 t*>;; htiCD^jST H U'T.d^T H UT • A 
T8 6 4<&ig|* LT, MCU 1 1 0^2|f>n.5. 'f 
Tx-T$iJ^a?<t^i:g*E X I Dtt$iJP^-f >8 6 6S 

igsuT. eai^ns. 5r:*isi©6 4tf-;/ hiUx-^'e 
mt'T—i'm^^ V ->3. • AX 13 8 Lxff 

[0 2 0 9] 

HfTf ^did^T^. ^-Oi^-y-y h^^^T H'J- 
AOyj^x-y^^^^teitlSgS^&SiJ/rJlKtt, *5J;c;:r 

o v- v'^^^^i^.hirffl :/u 7 X 5"ii?sg^Ktt-g) c 

X, «ji^t$n;t1g3gc(Dx-5'maiS8SX'SSc. r^lft/jN 
fc, -?-n-?-'n(D-B$u-:/T;5' • TT-f^P/i^iSitt^nxu 

i^tX^S, L^cTl^oX. ±iEUfciJi9!X«, *I6930 
$TjSl^l(£«sjS:W^LXI.>.2>*t. t oX*!^??© 
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[01] ^^^^^SlSf-SV-f ^Dyp-fe-v-tJ-- 7- 

[0 2] ^%m<D^'^ys.y^':i-yh^7p.-tmm 

[03] i^%m<D-:^^^yh.- tJO>^ ' wjv!? ' 

[04] T'o^^ A 7^-^ iSiJ1WS2SP 

i^y ^ giJOi¥lffl:?^P «;/ ^0T?*S. 
[0 5 ] ^mm<Di!»it^fT:i~y h?£:^-rffi[IS:/P y 

[06] l^v'T.^ • 7r'f;i/ • 

[0 7] i'^mi».ui^7.^<DnmfiSi7.y'-i>^m^T 

[0 8] *»93<DS«j*?J«gr¥S!j/h»,'±CXtX2;*:SI^ 
Ui^Ts^ • ir-v h«r0PT^-r0T*-5. 

[0 9] :$i%m<D3'A-:f-)l" Ui^T.i' '±yh' 
JgT^T0"ei&^. 

[010] *%Wro^^j|fT:iri>y h<Di;^SI 



[011] *f8?^®^<^llfT:2.--;/ 1 'Al^Wi^Si. 

Ay'-^m^u^^^-rmm-:fu y i; 0-^*5. 
[012] :^f^m<D^^mn:i-y h©y-;ugi»x 
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[Claims] 
[Claim 1] 

A super scalar microprocessor comprising^ 

a fetch unit for fetching instructions, one of which includes a register reference, from a 
memory in a predetermined, programmed sequence; 

a register file including a predetermined register and a temporary register for storing 
out-of- sequence execution results; 

an execution unit coupled to the fetch unit and including plural functional units for 
concurrently executing at least two instructions, provided that at least two of them are 
available, wherein one of the instructions is executed out of the predetermined, 
programmed sequence and the execution results are stored in the temporary register 
based on the register reference; 

a retreat unit for retreating the instruction according to the predetermined, programmed 
sequence; and 

a data bus system for routing data among the predetermined register, temporary register, 
and plural functional units. 

[Claim 2] 

The super scalar microprocessor according to Claim 1 wherein it comprises an instruction 
buffer coupled between the fetch unit and the execution unit for buffering an instruction. 

[Claim 3] 

The super scalar microprocessor according to Claim 2 wherein it comprises a means 
coupled to the fetch unit for predicting branching. 
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[Claim 4] 

The super scalar microprocessor according to Claim 2 characterized by comprising a means 
coupled to the register file for performing register renaming and data dependency check. 



